


PLEASE HANDLE
VflTH CARE

University of

Connecticut Libraries

3 ^153 D13MD4Dfi 4

GAYLORD RG







THE LIFE & WORK OF

ROGER BACON





THE LIFE ^ WORK OF

ROGER BACON ^^5
AN INTRODUCTION TO

THE OPUS MAJUS

BY

JOHN HENRY BRIDGES
M.B., F.R.C.P.

SOMETIME FELLOW OF ORIEL COLLEGE, OXFORD

" Induire pour d^duire, afin de construire."

AuGUSTE CoMTE, Synthese Subjective.

" Omnes scientiae sunt connexae, et mutuis se fovent auxiliis, sicut

partes ejusdem totius, quarum quaelibet opus suum peragit, non
solum propter se, sed pro aliis." Roger Bacon, Opus Tertiutn.

EDITED, WITH ADDITIONAL NOTES AND TABLES, BY

H. GORDON JONES, F.I.C., F.C.S.

LONDON
WILLIAMS & NORGATE

14 HENRIETTA STREET, COVENT GARDEN

1914



n

~^o



Vl

^ EDITOR'S PREFACE

"pl This volume is a new edition of the Introduction

^ which the late Dr Bridges prefixed to his edition

\n of the Opus Majus^ published at the Clarendon

Press in 1897. The Preface to that edition con-

tains full details as to the important differences

between it and the earlier edition of Jebb (1733),

but it may be well to point out here two of the

1-^ principal features of the Oxford edition, (i) It

^.contained for the first time what Jebb had so

r^^. unaccountably omitted, the important seventh

part of the Opus Majus^ dealing with Moral

^ Philosophy, the crowning portion of the whole

(
work. (2) To his annotated edition of the Latin

^ text Dr Bridges prefixed a most useful analysis

in English.

Dr Bridges had already contributed the bio-

graphy of Bacon to the New Calendar of Great

Men^ and in 1903 he delivered an admirable

Lecture before the University Extension Students

1 Macmillan and Co., 1892.
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6 BACON'S LIFE AND WORK

at Oxford on Roger Bacon. This was published

in the volume of Essays and Addresses} I have,

with the permission of Mrs Bridges, made use of

those portions of this Lecture which contain im-

portant matter not treated so fully in the Intro-

duction^ as follows. The shorter extracts from the

Lecture have been placed as additional footnotes,

while the longer and more important passages will

be found in the Appendix at the end of the book.

(All such extracts are characterized by the refer-

ence E, and A.)

Other footnotes, elucidative of various points

in the Introduction ^ have been taken from the three

volumes of the Opus Majus. (These are denoted

by the reference Op, Maj.) All the additional

footnotes, including the editorial ones, have been

placed within brackets to distinguish them from

Dr Bridges' footnotes to the Introduction,

In his Preface to the supplementary volume

(1900) of the Opus MajuSy Dr Bridges said :

—

Three motives prompted me, in 1893, to undertake

a new edition of Roger Bacon's Opus Majus. One was

that the sixth centenary of one of the earliest and perhaps

the greatest of Oxford thinkers was at hand. A second

reason was that this work brings into prominence the

connexion of Greek science with that of the modern

world, through the mediation of the Arabic schools of

1 Chapman and Hall, 1907.
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Bagdad and Spain. And thirdly, the Opus Majus^ when

published in its entirety, appeared to me to present to

the world a scheme of culture contrasting strongly with

any that was offered in Bacon's time or in the centuries

that followed. Combining the comparative study of

language with a comprehensive grasp of physical science,

conceiving these studies as progressive, and yet holding

them subordinate to a supreme ethical purpose, it sur-

passed any that was put before the world till the publi-

cation of the philosophical and social works of Auguste

Comte.

In my selection of the additional notes to this

edition I have been guided by a consideration of

Dr Bridges' aims as set forth in the above state-

ment, and I think it will be found that this supple-

mentary matter emphasizes and brings into still

greater prominence both the standpoint of Dr
Bridges in this subject and the true nature of

Bacon's work.

The compendium of ' Facts Relating to Bacon's

Life,' which appears in vol. i of the Opus Majus^

has been reproduced here, and I have added a

Table of the Seven Parts of the Opus Majus^

also a Table of the Scriptum Principale^ to enable

the reader to see more clearly the general scheme

of each of those works.

The English Positivist Committee now issue

Dr Bridges' Introduction in a separate form, on
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the occasion of the seventh centenary of the birth

of Roger Bacon, in the belief that it constitutes

the most adequate general estimate of the Life

and Work of the great Franciscan in our language,

and with the hope that by so doing a much wider

circulation may be obtained for it than has been

hitherto possible.

H. GORDON JONES.

January 19 14.
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TABLE OF FACTS RELATING
TO BACON'S LIFE

Contemporary events.

1209. Condemnation of

Aristotle's Physics and
Metaphysics in Paris.

1215. Confirmation of this

by Papal Legate. (Cp.

Op. Terf., cap. 9.)

1222. Ale.xander of Hales
enters the Franciscan
Order, and teaches phil-

osophy in Paris.

1231. Condemnation of

Physics and Meta-
physics partially re-

moved by Gregory IX.

1238. Alexander of Hales
resigns his post as a

teacher of philosophy.

1245-8. First residence of

Thomas Aquinas in

Paris with Albertus
Magnus.

1249. Death of William of

Auvergne (Bishop of

Paris).

1252. Second residence of

Aquinas in Paris of un-
certain duration.

1253. Death of Grosseteste.

1256. Bonaventura be-

comes General of Fran-
ciscans.

1258. Bagdad captured
from Saracens by
Tartars.

1265- Guy Fulcodi elected

Pope Clement IV.

1268. Death ofClement IV.

1270, Death of Saint Louis.

Statements resting on
later authority

.

c, 1214. Born near II-

chester in Somerset, or,

according to another
tradition, in the parish

of Bisley in Gloucester-

shire. {Cf. Brewer, p.

Ixxxv.

)

1240. Went from Oxford
to Paris about 1240.

Probably entered Fran-
ciscan Order a few
years later.

1250-7. Probably in Ox-
ford. Legend as to

Bacon's Tower may
perhaps be referred to

this period.

Facts verified by Bacon's
statement or by contem-

po?-ary autJiority.

1230. Michael Scot intro-

duces his translations

ofAristotle. [Op.MaJ.,
vol. i, p. 55.)

1233. Interview of Bacon
with Henry III at Ox-
ford, as described by
Matthew Paris.

1245. Heard William of

Auvergne (Bishop of

Paris) lecture on i?ifel-

lectusagens. [Op. Tert.,

cap. 23.)

1250. Saw the leader of

the Pastoureaux march-
ing through France in

1 250. (
Op. Maj. , vol. i,

p. 401.)

1257. ' Exile ' from Oxford
to Paris began. [Op.

Tert., cap. i.)

1258-67. His family took
the King's side in war
with barons. [Op.
Tert., cap. 3.)

1264-5. Enters into rela-

tions with Guy Fulcodi.

1266. Bacon ordered to

send his writings to the
Pope.

II
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Contemporary events.

1274. Death of Bonaven-
tura

;
Jerome of Ascoli

becomes General of

Franciscans.
Death of Thomas

Aquinas.
1280. Death of Albertus

Magnus.
1288. Jerome of Ascoli

becomes Nicholas IV
;

Raymundo Galfredi

succeeds him as

General.

1292. Death of Nicholas
IV.

Statements resting on
later authority.

1278. Imprisonment prop-
ter novitates suspectas,

i.'Z'jZ. (See Stanma
Historialis of Antoni-
nus, Archbishop of
Florence, a writer of

the fifteenth century.)

1292. Release from prison

probably 1292. Died
1292 or 1294. Buried
in Franciscan Church
in Oxford. Legend as

to exposure of his

writings to wind and
weather told by Wood.

Facts verified by Bacons
statement or by contem-

porary authority

.

1266-7. Composition of
Opus Majus, Opus
Minus, Opus Tertium.

1268. Death ofClement IV.

1271. Writes the Conipen-
diiim Studii Philoso-
phiae, denouncing the
corruptions of the
Church. (See Brewer,

p. liv.)

1292. Writes Co?}ipendin7?i

Studii Theologiae. See
MS. of this work (Br.

M. Royal 7 F. vii, fol.

78).



THE LIFE AND WORK
OF ROGER BACON

I. BACON'S LIFE

In considering the little that is known of the life

of Bacon, it is well to give precedence to the few

facts that are fixed with perfect precision by his

own statement. We know with entire accuracy

the date of the composition of the Opus Majus^

and of the two subsidiary works, the Opus Minus

and the Opus Tertium, Pope Clement IV's^ in-

^ [' The title Opus Majus is not found in the work itself. But

as the treatise is continually spoken of by this name in the Opus
Tcrtium it is convenient to preserve it here.'

—

Op. Maj.^ vol.

iii, p. 159.]

2 Guy Fulcodi (or Foulques), who succeeded to the Papacy

in 1265 as Clement IV, was born at Saint Gilles in Languedoc.

He began his career by studying law, in which he achieved

great distinction. He was married and had several children.

He seems to have acted for some time as a private secretary

to Louis IX. After his wife's death he entered the Church, was

made archbishop of Narbonne in 1259, and cardinal bishop of

Sabina in 1261. (See Fleury, Hist. Eccl.., liv, 85, whose spelling

of the name Guy Fulcodi is here adopted.) Brewer conjectures

13



14 BACON'S LIFE AND WORK

structions to him to transmit the results of his

labours were issued June 22, 1266, from Viterbo.

Within the year that followed, the Opus Majus^

with its supplement, the Opus Minus, and its intro-

duction, the Opus TertiuMy had been completed and

sent to the Pope. At this time he speaks of him-

self as an old man, and he says that he had been

studying language, science, and philosophy for

nearly forty years {Op. Ten,, cap. 20). From
this it may be supposed that he was born between

12 10 and 12
1
5. But the place of his birth cannot

be said to be fixed with certainty.

One, and only one, notice of his name occurs

in a contemporary writer. Matthew Paris relates,

under the year 1233, that Henry III convoked

the counts and barons of the kingdom to a council

(pp. xi et seq.) that he entered into relations with Bacon on the

occasion of his mission to England as Papal legate in 1263 or

1264. But Bacon was then in Paris, and had been there for

several years. Guy Fulcodi had far better opportunities of

hearing about Bacon in Paris than could have occurred during

the time of his stormy and ineffectual legation to England. [' In

1266 a letter reached Bacon from the Pope requiring him to send

him a fair copy of his writings, all orders to the contrary from

his superiors notwithstanding ; ordering him at the same time to

set down in writing what were the remedies proposed for the

dangers of which he had spoken. From this letter, which is

preserved in the Papal archives, where I have myself seen it, it

appears that Bacon had already put himself in communication

with Clement, both before and after his elevation to the Papacy.'

—E. and A.^ p. 177.]
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at Oxford. Their animosity against Pierre des

Roches, Bishop of Winchester, the king's chief

adviser, who had surrounded his person with a

body-guard of Poitevins and filled England with

these foreigners, led them to refuse the summons.

While the king was debating what measures to

take against the recalcitrant barons, a Dominican

preacher, Robert Bacon by name, told him frankly

that there would be no hope of permanent peace

in the kingdom so long as the Bishop of Win-

chester and his son, or kinsman, Peter of Rievaulx,

retained power. Robert Bacon's opinion was

echoed by others, and the king was induced to

listen to it patiently. * Then a certain clerk who

was present at the Court, Roger Bacon by name,

a man of mirthful speech, said with pleasant yet

pointed wit, " My lord king, what is that which is

most hurtful and fearful to those that sail across

the sea.''" "Those know it," the king replied,

" who have much experience of the waters." " My
lord," said the clerk, " I will tell you ; stones and

rocks "
; meaning thereby Pierre des Roches.' It

has been thought that the date of the dialogue

was too early to refer to the Roger Bacon with

whom we are here concerned. But since he

might well be more than twenty years old at the

time, the doubt seems hardly founded.

What is certain from Bacon's own statement is
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that his family was one of some wealth, since he

himself had been able to spend much money on

experimental research. It appears also that this

family had taken the royal side throughout the

disputes between Henry and his barons, and had

suffered pecuniary loss and exile for their loyalty.

He tells Pope Clement that, being in sore distress

for the money necessary for the transcription and

conveyance of his MSS., ' I wrote to my brother,

a rich man in my country. But he, belonging as

he did to the king's party, was in exile with my
mother, brothers, and the whole family. Ruined

and reduced to utter poverty, he was unable to

help me, and up to the present day he has sent

me no reply.' {Op. Tert.^ cap. 3.)

The forty years of study, of which he speaks in

1267, maybe divided into two periods, apparently

of nearly equal length ; the periods before and

after his admission into the Franciscan Order.

In the seventeenth chapter of the Opus Tertium

he speaks of having devoted more than twenty

years to the study of languages and of science.

' I sought,' he says, ' the friendship of all wise

men among the Latins ; and I caused young men
to be trained in languages, in geometrical figures,

in numbers, in the construction of tables, in the

use of instruments, and in many other necessary

things. . . . During this time I spent more than
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two thousand pounds in those things and in the

purchase of books and instruments.' We may
presume that the pounds were French, which at

that time would correspond to between 600 and

700 pounds sterHng. The sum was a large one.

And whether large or small, it would be quite

incompatible with the profession of an Order

specially devoted to poverty. It may be inferred,

therefore, that since he had studied independently

for some twenty years, it was not till some time

between 1245 and 1250 that Bacon became a

Franciscan.

Among the men distinguished for their learning

whose friendship he cultivated at this part of his

career may be counted, in all probability, Adam
Marsh ; Edmund Rich, afterwards Archbishop of

Canterbury and ultimately canonized ; Thomas
Bungay, whose name was one day to be associated

with his own as a worker of magic ; Thomas,

Bishop of St Davids
; John of Basingstoke,

scholar and traveller
; John Peckham, afterwards

Archbishop of Canterbury ; Hermann, one of the

principal translators of Aristotle ; Shirwood, the

treasurer of Lincoln ; and last and greatest, the

illustrious Bishop of Lincoln, Robert Grosseteste.

In Bacon's earlier years of study, Grosseteste had

not plunged into the arduous and absorbing work
of his episcopate. Novit scienUas, Bacon says of

2
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him. He was rector scholarum^ and also Chancellor

of Oxford, and in 1224 was the rector of the

Franciscans recently established there. The terms

in which Bacon bears testimony to his encourage-

ment of philology, to his attempts to apply

mathematical method to the study of physical

phenomena, to his disregard of the philosophy of

the schools as founded on bad translations of

Aristotle {Comp, Stud. Phil.^ Brewer, cap. 8), would

be conclusive as to his personal contact with this

great man, even though it were not confirmed by

reference to Grosseteste's scientific writings, in

which Bacon's debt to him is unmistakable. His

treatise De Physicis Lineis^ Angulis^ et Figuris con-

tains passages as to the spherical radiation of

force, and as to the change in its direction by

reflexion and refraction, which bear a close re-

semblance to the language used many years after-

wards by Bacon.^

It would appear that, at the beginning of the

thirteenth century, there was a stronger impulse'

towards scientific study in Oxford than in Paris.

In the eleventh chapter of the Opus Tertiurn^ when

speaking of the science of Optics, Bacon observes,

' On this science no lectures have as yet been

given in Paris, nor anywhere among the Latins,

except twice at Oxford.' It is not stated that the

1 [See Note A (Robert Grosseteste) on p. 146.]
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lecturer was Grosseteste ; but we may well believe

it. It may be supposed that the influence of

Adelard of Bath,^ the first translator of Euclid,

had left its traces. Twenty years before the close

of the twelfth century we hear of two English-

men, Alexander Neckham and Alfred of Sershall,

lecturing in Paris on the Physics of Aristotle,

then recently introduced from the school of

translators from Arabic directed by Archbishop

Raymond of Toledo.

But the University of Paris, placed nearer the

centre of the spiritual forces that swayed mediaeval

society, had grown up under the dialectical in-

fluences of theological controversy ; and when
Bacon went there, perhaps about 1240, he found

what is called, vaguely and inaccurately enough,

the scholastic philosophy in the fullness of its

growth, with the enlarged scope given to it by

the recent permission to study the Physics^ Meta-
1 [' The writer referred to is Adelard of Bath, who lived in the

early part of the twelfth century. He fills an important place in

the history of medieval science. He was the first translator of

Euclid into Latin ; not, however, from Greek but from Arabic.

A more complete translation was made in the following century

by Campanus. (See Weissenborn, Abhandlungen zur Ge-

schichte der Mathematik^ Drittes Heft, Leipsic, 1880, pp. 141-

166.) Adelard studied in the schools of Tours and Laon ; and
subsequently travelled in Greece and Asia Minor. In Bacon's

mathematical treatise, as yet unpublished, he is frequently men-
tioned, always under the name Alardus. (See Sloane MSS.
2156, ff. 74-97.)'—6>^ Maj.^ vol. i, p. 6 n^
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physics^ and Psychology of Aristotle.^ Its two

most prominent representatives were at this time

Alexander of Hales and William of Auvergne.

Of the methods and the controversies then current

Bacon made himself a master, and received the

title of doctor. To be able to speak the language

of the schools with authority was the first con-

dition of obtaining a hearing. But he was not

slow to perceive that the men who taught this

philosophy were, for the most part, wholly desti-

tute of positive knowledge. They knew no

language but Latin. Beyond the shreds of arith-

metic, mensuration, and astronomy taught in the

manuals of the Quadrivium, they were ignorant

of mathematics. Of the possibility of applying

mathematical knowledge to the facts of nature

they had formed no conception whatever. Their

philosophy was a tangle of barren controversies

reducible, for the most part, to verbal disputes.

It bore no relation to the facts of real life. It

held out no hope of raising the Catholic Church

to the position of intellectual domination needed

for establishing her authority over the Asiatic

world, from which dangers were looming of

appalling magnitude.

It was in Paris that Bacon came into contact

with a remarkable man of whom very little would

' [See Note B (Aristotle and the Univ. of Paris) on p. 149.]
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be known to us but for Bacon's eulogies, Peter

of Maricourt,^ a native of Picardy. From the

description given of him in the thirteenth chapter

of the Opus Tertium^ he would seem to have been

an unambitious man, anxious only to pursue his

researches in private, regardless of the meta-

physical turmoil around him. Speaking of ex-

perimental research. Bacon says :
' One man I

know, and one only, who can be praised for his

achievements in this science. Of discourses and

battles of words he takes no heed : he follows the

works of wisdom, and in these finds rest. What
others strive to see dimly and blindly, like bats

in twilight, he gazes at in the full light of day,

because he is a master of experiment. Through

experiment he gains knowledge of natural things,

medical, chemical, indeed of everything in the

heavens or earth. He is ashamed that any things

should be known to laymen, old women, soldiers,

^ There is some doubt as to the orthography of the name,

though none can now be left as to the identity of the person

indicated. Emile Charles (pp. 17-18) mentions a MS. in the

Paris Library (Bibliotheque Nationale, Manuscrits Latins, 7378)
in which the only known work of Peter Peregrinus is spoken of

as 'Epistola Petri Peregrini de Maricourt ad Sygerium de

Fontancourt, militem, de Magnete.' Charles adds that there is

a village called Mehariscourt in Picardy near the abbey of Corbie.

The Latin form of the word in one MS. of the Opus Tertium is

written Maharncuria, but in others Mahariscuria. Cf. vol. ii,

p. 203 ;z., of the Opus Majus ; see also Bertelli's Declinazione

Magnetica (Rome, 1892).



22 BACON'S LIFE AND WORK

ploughmen, of which he is ignorant. Therefore

he has looked closely into the doings of those

who work in metals and minerals of all kinds
;

he knows everything relating to the art of war,

the making of weapons, and the chase ; he has

looked closely into agriculture, mensuration, and

farming work ; he has even taken note of the

remedies, lot-casting, and charms used by old

women and by wizards and magicians, and of

the deceptions and devices of conjurers, so that

nothing which deserves inquiry should escape

him, and that he may be able to expose the false-

hoods of magicians. If philosophy is to be

carried to its perfection and is to be handled with

utility and certainty, his aid is indispensable.

As for reward, he neither receives nor seeks it.

If he frequented kings and princes, he would

easily find those who would bestow on him

honours and wealth. Or, if in Paris he would

display the results of his researches, the whole

world would follow him. But since either of

these courses would hinder him from pursuing

the great experiments in which he delights, he

puts honour and wealth aside, knowing well that

his wisdom would secure him wealth whenever he

chose. For the last three years he has been

working at the production of a mirror that shall

produce combustion at a fixed distance ; a prob-
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lem which the Latins have neither solved nor

attempted, though books have been written upon

the subject.'

Of this remarkable man little is known but

what Bacon tells us in the foregoing and other

passages of the Opus Tertium^ and the Opus Majus,

But what we know is not inconsistent with Bacon's

eulogy. Librij in a note contained in the second

volume of his Histoire des sciences mathematiques en

Italic^ transcribes the letter written [1269] by Peter

Peregrinus of Maricourt to a certain Sigermus of

Fontancourt/ which is a treatise on the properties

of the magic stone, on the relations of its poles

to those of the heavens and earth, on the way to

find these poles ; on the repulsion in two magnets

of poles of the same name, and the attraction of

those of different names ; and on the construction

of a [magnetic] globe which should revolve with

the revolution of the heavens, and thus supply

the place of the ordinary observation by the

astrolabe. This is, no doubt, the invention of

which Bacon speaks in the sixth part of the Opus

Majus? Gilbert, in his great work on Mag-
netism,^ makes frequent mention of this treatise

^ [See the preceding footnote.]

2 [The motion of the globe was to be effected by magnetic
forces.]

^ {De magnete^ magneticisqiie corporibiis^ et de magno ?nagnete

tellure, 1600.]
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of Peter Peregrinus ; and a careful comparison

of the two works, separated as they are by

an interval of more than three centuries, shows

undoubted and weighty obligations of Gilbert

to his predecessor. In the construction of

globular magnets (the * terrella,' or model of

the earth), in the mode of finding their poles,

the procedure, and indeed the very language

of Peter, is closely followed by the later

inquirer.-^

To a mind so original as Bacon's, trained in

scientific method by Grosseteste and other mem-
bers of the English mathematical school, the

influence of an experimental thinker like Peter

of Maricourt must have been stimulating in the

extreme. Bacon was thirsting for reality in a

barren land infested with metaphysical mirage.

From the horse-load of verbal controversies con-

tained in the Summa of Alexander of Hales, from

the interminable series of tedious commentaries on

Aristotle, of which so great a master as Albert

was setting the first fatal example, he took refuge

in the visions of the harvest of new truth that was

to be reaped by patient observation of nature,

^ [For a full account of Peter's treatise on the magnet and a

most interesting description of his remarkable inventions, such

as that of the pivoted compass with divided circle, see S. P.

Thompson's Petrus Peregrinus de Maricourt and his Epistola

de Magnete. {Proc, Brit. Acad.^ vol. ii, 1906.)]
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by submission of her processes to experimental

questioning, by following the lowly paths used

by plain men in their daily avocations. ' The
wiser men are/ he said, ' the more humbly will

they submit to learn from others ; they do not

disdain the simplicity of those who teach them
;

they are willing to lower themselves to the level

of husbandmen, of poor women, of children.

Many things are known to the simple and un-

learned which escape the notice of the wise. . . .

I have learned more important truth beyond com-
parison from men of humble station, who are not

named in the schools, than from all the famous

doctors. Let no man therefore boast of his

wisdom, or look down upon the lowly, who have

knowledge of many secret things which God has

not shown to those renowned for wisdom ' (0/.

Maj,, vol. i, p. 23).

Assuming that Bacon entered the Franciscan

Order about 1247, he would be at that time still

in Paris. The degree of doctor of theology,

rarely conferred before the age of thirty-five, was
probably received about the same time. He tells

us {Op. Tert.^ cap. 23) that he heard William of

Auvergne lecturing to the University on the

'active intellect.' This must have been before

1249, the date of William's death. We know
that he must have been still in France in 1250,
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for in that year the revolt of the Pastoureaux^

broke out ; and Bacon tells us that he ' saw their

leader walking barefoot in a troop of armed men

carrying something in his hands with the care

with which a man carries a sacred relic ' {Op. Maj.^

vol. i, p. 401).

For some time between this date and 1257 he

was probably in Oxford. Whether he lectured

there publicly we do not know. But that he

incurred the suspicion of his superiors in the

Franciscan Order is certain ; whether by audacity

in speculation, by experiments looked upon as

magical, or by frank exposure of the ignorance of

professorial magnates, cannot be said with certainty.

His old friends and teachers, Edmund Rich and

Adam Marsh, had passed from the scene. Grosse-

teste, his revered master, was dead, or died (1253)

shortly after his return, in despair at the corruption

of the Papacy, and half doubting whether Rome

had not become the seat of Antichrist. No one

was left to promote the study of Greek, which for

aught we know died out in Oxford till Erasmus

witnessed its revival. In 1256, John of Fidanza,

better known as Bonaventura, became General

of the Franciscan Order, a man of exalted and

aspiring mysticism, eager to revive the spirit of

St Francis, and not likely to care much for new
1 [The Shepherds' Crusade.]
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learning that might lead he knew not whither.

Perhaps it was by his direction that Roger Bacon,

about 1257, was removed from Oxford, and placed

under close supervision in the Paris house.

What degree of restriction was placed upon

his liberty is not very easy to define with pre-

cision. He was not forbidden to write, although

he implies that he had not availed himself of the

power to do so to any considerable extent. To
multiply books by copyists was impracticable

;

first, because copyists outside the Order could

not be trusted to make an honest use of the

copies at their disposal ; and secondly, because a

strict prohibition was laid down and enforced

against communicating any manuscripts to those

who were not members of the Order. When
Pope Clement's message reached him requiring

him to transmit his works with the least possible

delay, these works for the most part were still

unwritten. Nevertheless there were exceptions.

He had compiled, he tells us, from time to time,

certain chapters on various subjects at the instance

of friends {Op. Tert,^ cap. 2). Among these

chapters is probably to be reckoned the treatise

De Multiplicatione Specierum^ which was sent to

the Pope by the same messenger who conveyed

the Opus Majus^ though it does not, strictly speak-

ing, form a part of that work. Careful examina-
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tion shows it to be a portion of the more complete

philosophical treatise ^ to the completion of which

Bacon always aspired, till the time came,- ten years

afterwards, when his philosophical career was fatally

arrested. Its style is different from that of the

other three treatises, Majus^ Minus^ and Tertium,

It is not like these a Persuasio^ that is, a more or

less popular discourse addressed to a reader like

Clement IV ; a reader of keen understanding

doubtless, but at the same time the busiest man

in Christendom. The Multiplicatio Specierum is

a fragment of a systematic work written with full

observance of philosophic language and of the

dialectic of the schools.

Whatever the discipline imposed during this

period of his life, one important sphere of activity

.

undoubtedly remained open to him. For many

years he had been striving to form a school of

young men, who should carry on the work which

he had begun. We have seen in the treatise which

throws so much light on the details of his life {Op.

Tert.^ cap. 17), that he had been engaged for a long

time in instructing young men in languages, in

geometry, in arithmetic, in the construction of^

tables, and in the use of scientific instruments.

From this part of his work he was evidently not

cut off during his life in Paris from 1257 to 1267.

^ [The ScripHan Pri?icipale.'\
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The messenger whom he selected to convey his

manuscripts to Pope Clement was a poor lad [John]

whom he had been training in this way for five or

six years. On the whole it seems probable that

the restrictions placed on his liberty at this period

of his life were not of extreme severity.

Of the reception given to Bacon's manuscripts

in Rome we know absolutely nothing.^ A few

months after their arrival Clement IV died ; and

the papal see remained vacant for three years.

The Pope elected in 1271 (Gregory X) was a

Franciscan. Owing his elevation to St Bona-

ventura, he was not likely to show favour to a

suspected member of his Order. Yet it was in

this year or shortly afterwards that Bacon wrote

the work known as Compendium Studii Philosophiae^^

an introductory discourse, perhaps, for the encyclo-

paedic Scripturn Principale^ at the completion of

1 [' On the whole, it will be hard to find in the history of

literature a work the authenticity of which rests on a sounder

foundation. These, and other questions of a more doubtful

kind, would be at once disposed of, could the original MS. sent

in 1267 to Rome be discovered. But of this there is little hope.

We have no knowledge that the work ever reached Pope Clement.

In whichever of the many stages between Paris and Rome it

may have been detained, it probably did not survive the con-

demnation which, as we now know from an Assisi document,

was passed on Bacon and his works ten years afterwards.'

—

Op. Maj.^ vol. iii, pp. xiv-xv.]

2 Contained in Brewer's work, pp. 393-519.
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which he was always aiming. In this treatise

Bacon plunged into stronger invective against

the intellectual and moral vices of his time than

he had ever used before. In no previous writing

had the moral corruption of the Church, from the

court of Rome downwards, been so fiercely stig-

matized ;
' the whole clergy is given up to pride,

luxury, and avarice. Wherever clergymen are

gathered together, as at Paris and Oxford, their

quarrels, their contentions, and their vices are a

scandal to laymen.' Unbridled violence among
kings and nobles, fraud and falsehood among
tradesmen and artificers, were the inevitable result.

Progress in wisdom was hopeless when the moral

condition of those who should promote it was so

far below that of the teachers of the pagan world.

Unless sweeping remedies were applied by a re-

forming Pope, there was no prospect but the

advent of Antichrist in the near future (Brewer,

PP- 399-404)-

Perhaps even these denunciations roused less

antagonism than the sweeping attacks on the

scholastic pedantry of his contemporaries, their

false conceit of wisdom, and their preference of

metaphysical subtleties and verbal strifes to the

pursuit of real knowledge. Of these charges his

previous writings had been full, but they were

now renewed and emphasized. Aristotelian study,
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which at the beginning of the century had been

the great stimulant of thought, was already becom-

ing the great obstruction, and was preparing for

the next century a reign of darkness. Based on

false and ignorant translations, it were better.

Bacon said, to do away with it altogether than

that it should be carried on by men ignorant of

the language in which Aristotle wrote, and desti-

tute of the scientific training which alone could

qualify them for explaining him (Brewer, pp.

469-473)-

The storm of indignation had long been gather-

ing : and in 1278 it broke. In that year Jerome

d'Ascoli, who four years before had succeeded

Bonaventura as General of the Franciscan Order,

held a chapter in Paris. Bacon was summoned
on account of * certain suspected novelties.' He
was condemned, and thrown into prison.^ What
were the ' novelties ' that constituted his crime we
do not know. His works abounded in them. It

^ [' We learn from the chronicle of the twenty-four Generals pre-

served at Assisi(Assisi MS. 329, f. 109a) that Jerome "by the advice

of many of the brothers condemned and denounced the doctrine

of Roger Bacon the Englishman, master of theology, containing

certain suspicious novelties ; for which the said Roger was con-

demned to prison, with order given to all the brethren that none
should hold his doctrine, but avoid it as reprobated by the order.

He wrote, moreover, to the Lord Pope Nicholas III, so that by
his authority this perilous doctrine might be altogether silenced.'"

—E. and A.^ p. i8o.]
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was not perhaps difficult to show that he had gone

too far in connecting changes in religious faith

with conjunctions of Jupiter and Mercury ; and

in hinting that underneath the jugglery of the

magicians, valuable truths might sometimes lie

concealed. The real motives for stifling his voice

lay far deeper.

That he should have held the history of Greek

philosophy to have been under the keeping and

guidance of Providence no less than the history

of Judaea ; that he should have regarded the

teaching of the Stoics on personal morality as

superior to that of any Christian teacher ; that

he should have dwelt with such frequent emphasis

on the ethical value of Mohammedan writers like

Al-Farabi, Avicenna, and Al-Ghazali—these were

things likely to startle even the most tolerant and

thoughtful of his contemporaries, much more the

common average of his Order, who had suspected

him of unsound views for twenty years. Not

indeed that his career would have been impeded

by the fact that the founder of the Franciscans had

shown disregard, if not dislike, of worldly know-

ledge. Alexander of Hales had joined the brother-

hood before the death of St Francis, and had

dominated the schools of Paris long before the

voice of Albert had been heard there, and while

Aquinas was a child. To a man of ordinary
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temper, addicted to bold speculation, the pro-

tection of so powerful a corporation as the Francis-

cans had become when Bacon joined them would

have been invaluable. But Bacon threw his

chances away. He attacked the celebrities ofj

his own Order as severely as those of its rival. S

His fiery and impatient spirit was to be bound

by no shackles of prudence. He had come to

Paris fresh from the teaching of men like Grosse-

teste, eager for the promotion and diffusion of

science, no less than for the reform of the Church.

He found the great university immersed in dia-
.

lectical controversy. Many of the controverted

questions were of momentous importance, and

Bacon was prepared to take his part in them.

But they were prosecuted by men devoid of

scientific training, unprepared therefore to dis-

tinguish truth from error, verbal subtleties from

fundamental realities ; unwilling even to take the

trouble to study Aristotle and the Bible in their

original language. He saw that philosophy with-

out science could not fail to degenerate (as history,

ancient and modern, shows that it always has de-

generated) into academic pedantry, and would con-

firm that one of the aberrations of intellect which

he looked on as the worst and the most fatal, the

false conceit of knowledge. Against ignorance

under the cloak of wisdom he urged, like Socrates,

3

\
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a lifelong war ; and, like Galileo, he met with a

worse fate than that of Socrates, the martyrdom

of enforced silence.

No crusade has been conducted by blameless

crusaders. It cannot be denied that Bacon's in-

discriminating zeal included, with pedants and

obscurantists who were his lawful prey, two men
who were his equals, one of them, perhaps, his

superior. Albert was a student of nature as well

as a philosopher. Aquinas, as a student of man

and of society, and as the constructive thinker

who gave coherency to the vast fabric of Catholic

discipline, achieved results which, judged at the

distance of six centuries, Bacon neither equalled

nor approached. Jealousy of the rival Dominican

Order, of which these men were the chief orna-

ments, cannot account for Bacon's failure to

recognize their value ; for the Irrefragable Doctor,

Alexander of Hales, was a Franciscan, and was

criticized more harshly than either. In their

failure to appreciate duly the importance of

scientific culture as a basis of Catholic action on

a doubting and unbelieving world, the doctors of

the Paris schools were all alike involved in his un-

measured strictures. We may understand, though

we cannot justify, his impatience. He has bitterly

expiated it by many centuries of neglect.

It can hardly be doubted that the seclusion
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consequent on his condemnation in 1278 was

effective and rigorous. Appeals to the Pope had

been anticipated by Jerome, who took care to

impress on the court of Rome the expediency of

confirming his decision. All hopes of completing

the Scriptum Principale were shattered. He re-

mained a prisoner, so it is thought, for fourteen

years. Jerome meantime had become Pope
Nicholas IV. After his death in 1292, a chapter

of the Franciscans was held in Paris, at which

Raymund Gaufredi, then General of the Order,

set free some of those who had been condemned

in 1278. It may be looked upon as nearly

certain that Bacon was of the number. Certain

at least it is from his own words that in that year

he was again at work, on his last treatise, the

Compendium Studii Theologiae^ in which the date

1292 is expressly mentioned. Whether he died

in this year, or two years afterwards, is uncertain.

He was buried in the Franciscan church in Oxford.

The legend that his works were nailed to the

walls of the library and allowed to perish igno-

miniously may be dismissed. But that his lifelong

efforts to establish a Catholic school of progressive

learning utterly failed, there can be no doubt

whatever. Such men as Rich, Grosseteste, and

Bacon were not seen at Oxford in the fourteenth

century. Greek, mathematics, and experimental
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science were overwhelmed in the paralyzing mists

of Scotian dialectic. Nevertheless it would be an

error to suppose that his life-work was a failure.

Here and there throughout Europe the tradition

of the Doctor Mirabilis survived as a stimulating

force, and kept the embers of scientific study

alive till the time of the Renaissance. ^

In proof of this, three instances may be given :

—

I. Pierre d'Ailly, in his Imago Mundi^ written

early in the fifteenth century, discussing the

relations of the extreme east and west of the

habitable globe, has a long passage treating of the

probable proximity of Spain and India. For all

that appears in the work this passage is his own.

But in fact it is a verbal quotation from the fourth

part of the Opus Majus (vol. i, pp. 290-1).^ And
it has a history worth recording. For it is cited

in 1498 in a letter from Columbus to Ferdinand

and Isabella, as one of the authorities that had put

it into his mind to venture on his great voyage.^

1 [' In this celebrated passage ^ Bacon insists that the habit-

able portion of the globe extends much farther to the east, and

also much farther to the south than is commonly supposed ; and

that the interval between the west of Spain and the eastern

extremity of Asia is far smaller than Ptolemy imagined.'

—

E.

and A., p. 173.]

2 [It occurs in the geographical sub-section ; for an account

of Bacon's Geography see Note E on p. 153.]

3 [' See Imago Miindi, cap. 8 ; and Humboldt, Examen
Critique de Phistoire de la geographies vol. i, pp. 61-70 and pp.
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2. John Dee, in a memorial addressed to Queen
Elizabeth in 1582 on the reformation of the

Calendar, speaking of those who had advocated this

change, says :
^ ' None hath done it more earnestly,

neither with better reason and skill, than hath a

subject of this British Sceptre Royal done, named
as some think David Dee of Radik, but otherwise

and most commonly (upon his name altered at

the alteration of state into friarly profession)

called Roger Bacon : who at large wrote thereof

divers treatises and discourses to Pope Clement

the fifth (sic) about the year of our Lord 1267.^

To whom he wrote and sent also great volumes

exquisitely compiled of all sciences and singu-

larities, philosophical and mathematical, as they

might be available to the state of Christ his

Catholic Church/ Dee proceeds to give extracts

from Bacon's works in proof of these assertions
;

96-108; also Cosmos, vol. ii, p. 621 (Bohn's ed.). Humboldt
remarks that the Imago Af//«^/ "exercised a greater influence

on the discovery of America than did the correspondence with

the learned Florentine Toscanelli." '

—

Op. Maj., vol. i, p. 290 ?/.]

^ Dee's memorial is contained among the Bryan Twyne MSS.
in Corpus Christi College, Oxford. The supposition that Roger
Bacon changed his name on entrance into the Franciscan Order
appears to rest on no authority but that of John Dee's very

erratic imagination.

2 [See on this subject the R. Grosseteste {iZgci) of F. S. Steven-

son, who shows on pp. 47-8 that Bacon was largely indebted to

Grosseteste for his views on the unreformed Julian Calendar.]
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and remarks that Paul of Middelburg, who was

much occupied with the question of the Calendar,

and had treated of it in his work Paulina de recta

Paschae celehratione (1513), had made great use of

Bacon. ' His great volume is more than half

thereof written (though not acknowledged), by

such order and method generally and particularly

as our Roger Bacon laid out for the handling of

the matter.' When we remember that it was Paul

of Middelburg by whom Copernicus was urged

with a view to this very problem to construct

more accurate astronomical tables, we shall gladly

acknowledge that here, too. Bacon's labour was

not lost.^

3. No part of Bacon's work was more frequently

transcribed than his Perspectiva, Based as it was

upon the great work of Alhazen, which was itself

^ ['That the length of the year was wrongly given in the

Julian Calendar must have been known to the small group of

Arabian men of science who studied Ptolemy's Almagest.

But that the amount of the error was not matter of common
knowledge half a century after the Opus Majus was written, is

shown by the passage in Dante {Paradiso^ xxvii. 132-3), where

the error is spoken of as being the hundredth part of a day-

The difference between ^^j and ^\-q is considerable to those

who know Dante's minute and precise way of dealing with such

questions. The mean length of the equinoctial year is 365^,
5I1,

48™, 46^ What Bacon showed was that the Julian Calendar

made the year too long by the -^^q of a day, and therefore in

the thirteenth century was ten days wrong.'

—

Op. Maj.^ vol. i,

p. 270 n^
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a development of the Optica of Euclid and Ptolemy,

and claiming indeed to be but an abridgment or

condensation of the truths laid down by his pre-

decessor with wearisome copiousness, it was in

fact much more than this. It selected from

a mass of propositions, many of them mere

displays of geometrical ingenuity, precisely those

which aimed at the interpretation of nature,

and at the adaptation of the laws of luminous

radiation to human purposes. He was aware of

what was unknown to Ptolemy and Alhazen,

the concentration of parallel rays from reflect-

ing surfaces formed by revolutions of a conic

section ; though how far he was indebted for

this knowledge to Peter Peregrinus or to Vitello

cannot be stated with certainty. Of the mag-

nifying powers of convex lenses Bacon had a

clear comprehension. He imagined, and was

within measurable distance of effecting, the com-

bination of lenses which was to bring far things

near, but which was not to be realized till the

time of Galileo.

In 1 6 14, a few years after the invention of the

telescope, Combach, professor of philosophy in

the University of Marburg, published this great

work of Bacon, ' viri eminentissimi.' It would be

interesting to know whether the allusion in the

Novum Organum (lib. i. 80) to the work of an
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obscure monk (' monachi alicujus in cellula') has

reference to this work. The Cogitata et Visa was

written before Combach's edition was published
;

but examples of the Perspectiva were numerous,

and it can hardly have been unknown to Francis

Bacon. In any case it must have been known to

Descartes, to whose epoch-making researches on

Dioptrics it assuredly contributed a stimulating

influence. This at least they have in common,
that light is looked upon as correlated with

other modes of propagation of force through

the Ether.

With the scientific Renaissance of the sixteenth

century, Roger Bacon's name slowly emerged

from the darkness which had enwrapped it for

three centuries. Astrologers like Dee, Heyden,

and Allen hailed him as a champion of their out-

worn creed. Men of greater mark and sounder

judgment, like Selden and Mead, were struck by

his emancipation from the pedantry of the schools,

and by his forecasts, made at so remote a time, of

an age of industrial and scientific discovery. His

central aim, the enlistment of progressive intellect

in the cause of moral and religious renovation,

was appreciated by none. Bub. since the publica-

tion of his principal work in the eighteenth

century, his name has gradually ascended towards

its permanent position, on the lofty summits
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which were the earliest to ' take the morning ' of

European thought.

11. BACON'S POSITION IN THE META-
PHYSICAL CONTROVERSIES OF
THE THIRTEENTH CENTURY

It is too often forgotten that Bacon was a

schoolman ; trained in scholastic methods, and

ready to take part in the philosophic discussions

which interested his contemporaries. It is not

perhaps surprising that this side of his work

should have been ignored ; for in the Opus Majus^

though visible enough to an attentive reader, it

is thrown into the shade by the prominence given

to positive science, and by the practical applica-

tion of science to political and religious purposes.

Some chapters [38-52] of the Opus Temum, which

supplement too hasty or imperfect treatment in the

larger work, afford better illustrations of Bacon's

aptitude for metaphysical discussion. Neverthe-

less, the position of Bacon in the scholastic con-

troversies of the thirteenth century remained an

unknown quantity till the appearance of Professor

Charles's monograph.^ His comprehensive survey

of Bacon's unpublished works includes a careful

^ [Ro^er Bacon, 1861.]
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study of, and copious extracts from, the important

fragment of the Scriptum Principale^ entitled Com-

mimia ISIaturalium^ of which copies exist in the

Mazarine library in Paris and in the British

Museum.
Haureau's comprehensive Histoire de la Philo-

sophie Scolastique has made it easy to refute the

illusion, still, however, not entirely dissipated,

that scholasticism implies a special set of philo-

sophical tenets or an uniform method of treatment.

Philosophical writers in the thirteenth century

differed from one another no less than philosophi-

cal writers in the nineteenth ; though in either

case a certain similarity in the subjects considered,

and in the mode of handling them, was impressed

by the circumstances of the time. Scholastic philo-

sophy means simply philosophy taught in mediaeval

schools. And between the schools of the twelfth,

of the thirteenth, and of the fourteenth centuries,

there were great and essential differences.

To pass from the reading of the Policraticus of

John of Salisbury, who knew nothing of Aristotle

but his Logic, and that imperfectly, to a treatise of

Albert or of Aquinas seems, and is, a transition

quite as abrupt as to exchange a volume of

^ [This work has now been published, as follows :

—

Coinmun-

ium Naturalium Fratris Rogeri. Parts I-IV. Ed. R. Steele.

Clarendon Press, Oxford, 1 909-11.]
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Addison or Swift for one of Schopenhauer or

Carlyle. In the one case as in the other, a tide

of revolution had swept between the centuries.

For it was nothing less than a revolution for the

western mind to receive very suddenly from the

Mohammedan world the results of three centuries

of Arabian learning, including as it did all the

more serious part of Aristotle's work, enriched

with keen-witted and audacious comment, and

accompanied by the scientific results of the schools

of Alexandria ; the Syntaxis of Ptolemy and the

biology of Galen.

Isolated thinkers like Adelard of Bath, the

first translator of Euclid into Latin, had already

entered this field of study, when Raymond,
archbishop of Toledo, established in the middle

of the twelfth century a systematic school of

translators from the Arabic, of whom the Jew,

Joannes Avendeath (otherwise known as Johannes

Hispalensis), Dominicus Gundisalvi, archdeacon

of Segovia, the translator of Al-Ghazali, and

Gerard of Cremona, best known by his translations

of the Almagest and of Alhazen, were the most

prominent representatives.^ Their translations of

Aristotle, including his Physics^ Metaphysics^ and

^ See Jourdain, Recherches critiques sur Page et Porigine des

traductions Latines dAristote^ pp. 107-124 (ed. 1843). The
history of mediaeval translations from Greek into Arabic, some-
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Psychology^ were not long in finding their way

across the Pyrenees. Alexander Neckham, after-

wards abbot of Cirencester, lectured upon them

in Paris in 1180. His junior contemporary and

countryman, Alfred of Sershall, pursued a similar

course. Neither of these men roused suspicion.

But the case was far otherwise with David of

times through intermediate Syriac versions, and from Arabic

into Latin, deserves more elaborate treatment than it has yet

received
;
provided always that the writer of such a history

combined the two conditions so constantly insisted on by Bacon :

knowledge of the languages concerned and knowledge of the

subjects treated. Meantime much useful preliminary work has

been done in this direction by such writers as Wuestenfeld and

Jourdain. ['Cantor, in his Gesch. der Mathematik, speaking of

the school of translation set up at Toledo in the twelfth century

under the direction of Raymond, the archbishop of that city, by

Dominicus Gundisalvi and John of Seville, remarks :
" Their

labours were conducted in a circuitous fashion which had its

consequences. The Arabic was first translated" into Castilian,

and from this the Latin version was made. Bearing in mind
that the Arabic text was taken from the Greek by men whose

powers of translation were not wholly beyond suspicion, we may
imagine what sort of Aristotelian philosophy reached the medi-

aeval student after three repetitions of bungling."—Cantor, vol. i,

p. 684. Jourdain has supplied specimens of these translations

which enable us to form some judgment of their value ; since

he distinguishes those made directly from the Greek text from

those made from Arabic versions. The latter are not so inferior

to the former as might have been expected
;
probably because the

Arab scholars of the tenth and eleventh centuries knew more
Greek than the European scholars of the twelfth and thirteenth

;

although sometimes the Arabic translation was made from an

intermediate Syriac version.'

—

Op. Maj.^ vol. i, p. 68 n?[
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Dinant and Amaury of Bena. Though we know
little of either, except through the criticism of

their opponents, notably through that of Albert

and Aquinas, yet such criticism is too detailed

and definite to admit of doubt that their deduc-

tions from Aristotle and from his Arabian com-

mentators led them to the assertion of the unity

of substance ; in other words, to the ultimate

identity of matter, mind, and God. As quoted

by Albert, the language of David was :
' It is

manifest that there is one sole substance, not

only of all bodies, but also of all souls, and that

this is nothing but God Himself. God, matter,

and mind are one and the same sole substance

'

(Albert, Summa T/ieoL, Pars II, tract, xii, quaest.

72, memb. 4, art. 2). David kept himself within

the limits of philosophic theory. He is said to

have been personally intimate with Innocent III
;

and at least during his lifetime his heresies escaped

notice. It was otherwise with his contemporary

Amaury of Bena, who, maintaining the same

opinions, was condemned by the Pope and forced

publicly to disavow them. But they survived in

his disciples, who used them in ways directly

hostile to Catholic faith and discipline. A
council was held in Paris in 1209. Amaury's

body was disinterred and buried in unconsecrated

ground ; several of his followers were burnt. It
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was at this council, the decrees of which were

confirmed and enforced six years afterwards by-

Robert de Cour9on, the Papal legate, that the study

of the Physics and Metaphysics of Aristotle was

prohibited, on the mistaken supposition that the

ultimate source of these heresies was to be found

there ; a mistake due probably to the comments

of Averroes, with which the first translations of

these works into Latin were accompanied.-^

How to deal with the problem of matter so as

to give no countenance to pantheistic error was

therefore an urgent and momentous question, to

which the schoolmen of the thirteenth century,

and Albert especially, devoted their full powers.

Terrestrial substance, said Aristotle, was made up

of matter and form. Apart from form, what then

was matter '^ A pure essence, having the capacity,

potentia^ to become the subject of form, was the

reply. How, then, distinguish matter from

this potentia ? Yet, if this be so, if matter is

potentially the subject of all possible forms, we

have in matter something that underlies all sub-

stance. Suppose all forms destroyed, matter

^ See Jean de Launoy's work De varia Aristotelis in Acade-

mia Parisiensifortuna liber (Paris, 1653), in which seven stages

are noted, from the condemnation of Aristotle in 1209 to the

condemnation of his opponents by the Parlement of Paris in

1624. Cf. Haureau, Hist, de la Philos. Scolast.^ Part II, vol. ii,

pp. 75-119-



POSITION AMONG SCHOOLMEN 47

holding in itself all the conditions of existence

still remains. How, then, distinguish matter from

God?
Albert's attempted solution of the problem is

involved and obscure in the extreme, and it must

not occupy us here. We are concerned with

Bacon's. Bacon attacked the problem in his own

way, and with a full sense of its importance. His

conclusions are expressed in the eighth chapter

of the fourth part of the Opus Majus^ and in the

thirty-eighth chapter of the Opus Tertium ; and a

still further exposition of them is found in the

unpublished^ work of Bacon already mentioned,

entitled Coynmunia Naturalium. This treatise on

Natural Philosophy consists of four parts, of which

the discussion of Matter occupies the second.

Substance, Bacon maintains, can be predicated

neither of matter nor of form ; but only of the

compound which results from their union. ' Com-

positum habet rationem per se existendi in ordine

entium : non sic materia et forma.' Matter and

form are not substances : substance results from

their union. Proceeding from above downwards

through the hierarchy of being in the order of

increasing speciality, we have, as the genus

generalissimum, ' Substantia composita universalis.'

This may be corporeal or spiritual. Corporeal

^ [See footnote on p. 42.]
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substance may be terrestrial or celestial. Terres-

trial substance may be a mixture of elements, or

a single element. Mixed substance may be

animate or inanimate. Animate substance may
be sensitive (i.e. animal) or vegetal. Animal

substance may be rational or irrational.

To each of these grades in the hierarchy of

substance belong corresponding grades, not merely

in the hierarchy of form, but also in the hierarchy

of matter. ' Matter,' says Bacon, ' is not what

most teachers of philosophy maintain it to be,

unam numero.' In the descending scale from

general to special, each grade of matter, like each

grade of form, is distinct from the preceding.

One kind of matter is separated from another by

specific differences, just as form is separated from

form. ' The difference between an ass and a

horse is not a difference of form only ; it is a

difference of matter ' {Commun. Natur.^ Pars II,

Dist. ii, cap. 6).

Bacon has condensed these views in the

diagrammatic form shown in the subjoined

schedules,^ which I have copied from the Mazarine

MS., pp. 23, 24. (They have been collated with

those of the Br. Mus. MS. Royal 7 F. vii, fol.

^ [These schedules have been omitted from this edition ; they

will be found in vol. i of the Opus Majus, also on pp. 87-9 of

Mr Steele's edition of the Communium Naturaliiim^
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91 and 92. The variants in this MS. for the

schedules of substantia composita ^nd forma are un-

important. Those of materia are omitted ; this

MS. being in other respects less perfect than

that of the Mazarine library.)

How are we to estimate these speculations }

It is obvious in the first place that they stand in

marked opposition to, or at least in distinction

from, theories current among Bacon^s contem-

poraries. To judge rightly of them we must

bear in mind that throughout the greater part of

the thirteenth century questions were being

agitated of even greater importance than the

controversy between realism and nominalism.

The pantheistic tendencies discernible in Averroes

and other Arabian thinkers had been diffused, as

we have seen, by men like Amaury and David of

Dinant. They were responsible, as some thought,

for the disastrous anarchy which early in the

century had devastated southern France. Bacon

was quick to perceive the danger of maintaining

the unity of matter. It had been defended, as

he points out {Op, Maj.^ vol. i, p. 144), by

passages from Aristotle which he wishes to believe

had been badly translated. In any case, he says,

' the error is enormous, as great as any that can

possibly be found in speculative questions. If it

be granted, it is impossible to comprehend the

4
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generation of things, and the whole course of

nature will be misunderstood. And what is

more, if this error be looked at closely, it will be

found to tend towards heresy, or rather to be the

profanest of heresies, since the inevitable result

of it is to endow matter with the creative power

of God.' Whatever dangers were involved in

the unity of matter, Bacon met by a bold denial

of such unity. ' Divide et impera,' he said in

effect ; matter, thus split up into sections, is no

longer to be feared.

Looking at Bacon's theory by the light of

subsequent centuries, it is not difficult to see

that its value lay in its solvent and destructive

power. His aim from beginning to end of his

career was to draw men away from verbal subtleties

and concentrate them on the realities of life, as

plain men understand them. ' You ask me,' he

would say to the young students around him,

' what is this matter which remains apart from all

form, with capacity for receiving all ? But who
told you that it was one and indivisible ? There

are as many kinds and degrees of matter as there

are of things. Look at the things, try them, see

how they act on you, how you can act on them.

As to the matter and form that may underlie

them, leave that to God.'

Bacon's part in the great controversy between
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realism and nominalism will lead us to a similar

conclusion. It was a less burning controversy

in the thirteenth century than in the days of

Roscellinus and Abelard, or than it became after-

wards in the days of Duns Scotus and William

of Ockham ; and it was debated by Albert and

by Aquinas with the far larger and deeper under-

standing of its complications, that might be

expected from men who were not merely trained

like their predecessors in the study of Aristotle's

Logic, but had become conversant with the

problems raised in his Physics and Metaphysics,

Both these thinkers rejected the independent

existence of universals in re as clearly as Aristotle

had done. They were clear that universals had

no existence except in the mind. ' Non est

universale nisi dum intelligitur ' (Albert, Met.^

lib. V, tract, vi, cap. 7). ' Una et eadem natura

quae singularis erat et individuatur per materiam

in singularibus hominibus efficitur postea uni-

versalis per actionem intellectus depurantis illam

a conditionibus quae sunt hie et nunc ' (Aquinas,

Tractatus primus de universalibus). Nevertheless,

both of them left a place for the universal ante

rem^ not indeed in the fantastic world of Ideas

which Plato had portrayed, but as radiations

centred in the primal form, the mind of God.

Turning to Bacon, who discusses the question
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of universals at considerable length and with ex-

treme independence, we find the same tendency to

emancipate himself from bondage to words, entities,

and verbal discussions, and to dig down to a

foundation of solid fact. One individual, he says,^

is of more account than all the universals in the

world. A universal is nothing but the similarity

of several individuals ;
' convenientia plurium in-

dividuorum.' ' Two things,' he goes on to say,

' are needful for the individual. The first is

absolute : it is that which constitutes his existence,

as when we say, " This man is made of soul and

body." The second is that in which he resembles

another man, and not an ass or a pig. This is

his universal. But the absolute nature of an in-

dividual is of far more importance than his related

nature. It is fixed and absolute by itself. Thus
the singular is of more account {nobilius) than its

universal. Experience leads us to this conclusion,

. . . and so also does theology. God has not

created the world for the sake of the universal

man, but for the sake of individual persons.'

' Individuum est natura absoluta et fixa habens

esse per se ; et universale non est nisi convenientia

individui respectu alterius.'

1 On the question of universals, and also on that of individua-

tion, cf. the extracts from the Cofnmunia Naturalimn given by

Emile Charles, pp. 383-6.
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In some passages Bacon appears to go much
further in the direction of nominalism than Albert

and Aquinas. ' The prevalent view,' he remarks,

' is that universals exist only in the mind. Yet

two stones would be like one another, even though

there should be no mind to perceive them. But

it is precisely this likeness of the two stones that

constitutes their universal ' {Commun. Natur.^ Pars

II, Dist. ii, cap. lo).

Closely allied with the controversy as to uni-

versals was the question of individuation. Are

things individualized by form or by matter }

Albert and Aquinas took the latter view, Bona-

ventura the former. ' Individuorum multitudo,'

says Albert {De Coelo^ tract, iii, cap. 8), ' fit omnis

per divisionem materiae. Formae quae sunt re-

ceptibiles in materia individuantur per materiam.'

{Cf, Aquinas, Summa Theol.^ Pars I, quaest. iii, art.

2.) Aquinas was obliged, however, to add that this

' materia ' must be ' signata '
: must be quantified.

* Signatio ejus est esse sub certis signationibus

quae faciunt esse hie et nunc* This addition

went far to neutralize the Thomist view of indi-

viduation ; for as his opponents at once rejoined,

' What determines quantity if not form }
'

In opposition to Aquinas, Bonaventura main-

tained that ' species est totum esse individui.'

Substance consisting of the union of matter and
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form, matter was uniform in all : the form was

that which distinguished or individualized.

Bacon {Commun. Natur.^ Pars II, Dist. ii, cap. 9),

in opposition to either view, maintained that the

question was meaningless and foolish. All sub-

stances, whether universal or singular, have their

own constitutive principles. Soul and body make

man. This soul and this body make this man.

In the intention and procedure of nature, ' this

man ' is prior to ' man ' ;
' man ' comes in as

something subsidiary, 'extra essentiam ejus,

similem accidenti,' as the means of comparison

with other individuals. There is no more reason

for inquiring what causes individuation than for

inquiring what causes universality. There is no

answer to such a question, except that the Creator

makes everything as its nature requires. Indi-

vidual matter and form is made in one way :

specific or generic matter and form is made

in another. ' Stultitia magna est in hujusmodi

quaestione quam faciunt de individuations'

III. BACON'S SCRIPTUM FRINCIPALE^

The foregoing remarks, which it would be easy,

but not, in this place, justifiable to prolong,

1 [In his excellent bibliographical appendix to Dr Rashdall's

ed.'of the Compendium Studii Theologiae{\<^\\\ Mr Little calls
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will illustrate Bacon^s position as a schoolman,

thoroughly versed in the technique of scholastic

controversy. But he was a schoolman whom a

long and laborious study of the realities of life,

whether in nature or in man, had taught to dis-

tinguish things from words : solid facts from

subtle figments. He was not alone in this.

Albert and Aquinas were solid thinkers like him-

self. Less versed in natural science than Bacon,

they had more than he to do with the science of

man ; they had to face the difficult and urgent

problems connected with the spiritual government

of mankind. Their philosophy, like his, dealt

with real things. And if theirs was less positive,

less free from metaphysical figments, it is only

that the complications of human nature were less

adapted for positive treatment than the physical

phenomena to which Bacon devoted so large a

share of his attention.

But in contrast with these three great school-

men stand the weavers of word-systems, like Alex-

ander of Hales, Henry of Ghent, and Duns Scotus,

wasting their own and other men's time and energy

in defining, dividing, and refining with infinite

this projected work of Bacon the Coinpendiu7n Philosophiae.

The title Magnum Opus is adopted by Mr Steele in his ed. of the

Metaphysica. The terms Scriptum Principale and Compendmm
Philosophiae were both used by Bacon to denote this work.]
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ingenuity, and with such result as when children

build sand-castles on the shore. With such men
it may have been needful to fight, yet fighting

was but beating the air. Of what avail to discuss

individuation with dialecticians who explained it

by ' haecceitas
^

' 1

In all Bacon's discussion of scholastic problems,

the solution he reached was of a kind to favour

the falling off of the metaphysical husk, and to

bring to light the real and positive problem which

lay beneath it. His scholastic theories are there-

fore for us, and in all probability were for him, of

far greater negative than constructive value. But

his central aim lay in another direction above and

beyond scholasticism. We shall best learn how to

appreciate it by looking at the programme of the

^ This word is believed to be due rather to the disciples of

Duns Scotus than to the master himself. Happily for Bacon's

peace of mind, he did not live to witness the triumphal career of

the Doctor Subtilis. Of Haureau's careful appreciation of his

work the final words may be quoted :
' Cette philosophie n'ex-

plique pas la nature, elle I'invente ; substituant I'ordre rationnel

a I'ordre reel, elle dispense, il est vrai, de I'etude des choses ; mais,

quand apres avoir admire I'economie d'un systeme si complet,

si habilement ordonne, on abaisse ses regards vers ces choses

dont on a jusqu'alors dedaigne de s'enquerir, on soupgonne des

I'abord qu'on vient d'achever un reve, et bientot, devant le spec-

tacle qu'offre la realite, s'effacent, s'evanouissent I'une apres

I'autre toutes les abstractions decevantes, toutes les chimeres

dont la creation appartient au systeme, k lui seul.'

—

Hisl. de la

Philos. Scolast.^ Part II, vol. ii, pp. 171-259, ed. 1872-80.



SCRIPTUM PRINCIPALE si

encyclopaedic work, the Scriptum Principale^ often

spoken of in the Opus Majus and the Opus Tertium^

but of which the persecutions and imprisonment

of his later life never allowed him to execute more

than a few fragments. And of these fragments

many are lost.

This Scriptum Principale^ as he tells us in the

first chapter of the unpublished^ work entitled

Communia Naturalium^ consisted, or was intended

to consist, of four volumes. The first volume

dealt with Grammar and Logic, the second with

Mathematics, the third with the Natural Sciences,

the fourth with Metaphysics and Morals.

The second chapter of the Communia Naturalium

is entitled, * De numero et ordine scientiarum

naturalium.' He distinguishes eight natural

sciences. The first treats of the principles

common to Natural Philosophy. The others

are :—(i) Perspective or Optics,^ (2) Astronomy,^

(3) Barology, (4) Alchemy, (5) Agriculture, (6)

Medicine, (7) Experimental Science. The general

principles of Natural Science form the subject of

1 [See footnote on p. 42.]

2 [The Optics of the Scriptum Principale may probably

be regarded as represented by the De Mult. Spec.^ which un-

doubtedly formed part of the former work.]

^ [The astronomical section of the projected third volume of

the Scriptutn Principale has been published as follows :

—

Liber

SecJindiis Conimun. Natur. F. R. De Celestibus. Ed. R. Steele.

Clarendon Press, Oxford, 191 3.]
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the first treatise here spoken of.^ Of the seven

special sciences, the first three form part of what

would in the present day be called Physics. Under
Astronomy is included not merely the study of

planetary motions, but the scientific determination

of terrestrial positions, in other words. Geography,

and also the influence of the stars and the sun on

the earth and man : that is to say, the study of

climate and of astrological forces. As to the third

of the special sciences, ' scientia de elementis,' or as

he also calls it, ' scientia de Ponderibus,' what in

the present day would be called Barology, it is not

without interest to find it thus set apart as a dis-

tinct department of speculation. The fourth, Al-

kimia, corresponds, so far as the description of its

purpose goes, very nearly to the modern science

of Chemistry. It deals, says Bacon, with the

' mixtiones elementorum,' with the generation of

liquids, gases, and solids (' humores et spiritus et

corpora '), with all inanimate substances, including

organic products (' usque ad partes animalium et

plantarum inclusive ').

The title of the fifth science, Agricultura, would

be misleading, if Bacon had not given us a clear

explanation of its purpose.^ It is the science of

1 \i.e. the Communia Naturalium.l
2 Cf. the long extract given by Charles, pp. 370-4. The

unfortunate rarity of Charles's work is my excuse for citing the

portion of this extract relating to the study of living bodies,
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living bodies, vegetal and animal ; reserving, how-

ever, the subject of man's physical nature for sub-

sequent treatment under the head of medicine.

Before man can be properly investigated, we must

know the nature and surroundings of other

animate things. First we must distinguish the

soil fit for different kinds of plants, arable land,

forest land, pasture land, garden land. We then

examine the whole subject of plants which has been

left incomplete in the treatise attributed to Aristotle,

De VegetahUihus, But as lands cannot be tilled

without domestic animals, and as forests, pastures,

and deserts depend for their value on the wild

animals they contain, the science we are now
speaking of embraces the full consideration of

animal life on which, as Bacon believed, Aristotle

wrote far more volumes than have come down to

us. In the sixth science [Medicine] we proceed

to the study of the animal possessing reason, the

study of Man. Our aim being to understand the

conditions of his health or disease, we have first

to examine his structure and development, with-

based, as Bacon explains, on the preliminary study of Alkimia

Speciilativa. [The Latin quotation from Charles's work, of which

Dr Bridges gives a summary in the remainder of the paragraph,

has been omitted from this edition. It will be found on pp.

7-9 of Mr Steele's edition of the Communium Naturalium :

' Deinceps de plantarum natura et animalium . . . erit inter

naturales comprehensa.']
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out which health and disease cannot be understood

or spoken of.

Finally, to complete the whole, comes Experi-

mental Science. It is, he says, a final judge of

the assertions and reasonings put forth in all the

foregoing sciences. More than this : it gives

directions to those engaged in other sciences as

to the construction of instruments by which their

conclusions are to be tested, in the same way in

which a navigator instructs a shipwright as to the

building of a ship. Thus, for instance, it instructs

the geometer to make a mirror such that the rays

reflected from it shall converge in a single point.

It scrutinizes every natural, every artificial force.

It sifts the artifices of magic, as logic sifts the

reasonings of the sophist, so as to dissipate false-

hood and error, and leave nothing but truth

remaining.

How Bacon would have treated this part of the

subject we have no means of judging, other than

the sixth section of the Opus Majus. But even

the summary exposition there given is enough to

show how large was his conception of experimental

method, and at the same time how carefully he

steered clear of the danger of undervaluing the

mathematical or deductive process of discovery.

So far as was possible the two should be pursued

simultaneously and in close alliance. Euclid's
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demonstration of his first proposition would,

he says, fail to carry complete conviction unless

visual evidence of it were forthcoming in the

construction of the figure. And on the other

hand, we see that his inductive investigations of

the rainbow were controlled at every step by

deductions from astronomy.^

With these general remarks, we may now pass

to each of the principal divisions of the Scriptum

Principaky which in the main correspond to the

order followed in the Opus Majus'} First comes

Language [Grammar and Logic], as the channel

through which the thoughts of other men are

handed down to us ; then follows Mathematics,

embracing the four branches of the Quadrivium,

geometry, arithmetic, astronomy, and music.

Thence we pass to Natural Science, which in-

cluded the study of the propagation of force,

specially illustrated by the radiation of light and

heat. Next comes Alkimia Speculativa, not the

mere metallurgy of the gold-seekers, but the study

of the transformation of matter from its simplest

to its most complicated state. The study of liv-

ing matter [Agriculture] followed, ending with

Medicine, the science dealing with the physical

1 [See Note F (/^) on p. 158.]

2 [See Note C (Table of the Seven Parts of the Opus Majus),

and Note D (Table of the Scriptum Principale\ on pp. 151, 152.]
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structure of man. Finally, the edifice of the

sciences is crowned by Ethics and Metaphysics.

Of this comprehensive scheme let us see what

fragments are forthcoming.

IV. BACON'S PHILOLOGY

In urging that the comparative study of

language should form part of the University

curriculum, Bacon stood nearly alone. He does

indeed full justice to those among his contem-

poraries who had promoted the translation of

Greek books into Latin ; and, first among those,

to the illustrious Bishop of Lincoln, his forerunner

and counsellor. But though Grosseteste had caused

many books to be translated for the sake of their

contents, it does not appear that he or anyone

else had proposed to carry the study of language,

as such, beyond the routine of grammar presented

in the Trivium ; the Latin accidence and syntax

of Priscian or Donatus.

What Bacon proposed was the systematic and

comparative study of Hebrew, Arabic, and Greek,

with the dialects belonging to each. With Hebrew
went Chaldaean, and, in more distant relationship,

Arabic : with Greek its various dialects, which

were, he tells us, comparable to the Picard,
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Norman, or Burgundian dialects of French, or

to the northern, southern, eastern, and western

dialects of English. ' I do not mean,' says Bacon,

' that every one should learn these languages as he

learns his mother tongue, so as to be able to speak

them as we speak English, French, and Latin
;

nor again that we should content ourselves with

being able to translate into our own language the

Latin versions. There is an intermediate degree

of attainment quite easy to those who have

teachers. We should know enough to be able

to understand how these languages should be

rendered in Latin. The point is that a man should

be able to read these languages, and understand

their grammatical structure ' (' accidentia partium

orationis,' Comp, Stud. Phil.^ ed. Brewer, p. 434).

What Bacon's linguistic attainments were can-

not be precisely decided. No work of his,

published or unpublished, that I am aware of,

affords evidence of knowledge of Arabic. His

own words in the twenty-fifth chapter of the Opus

Tertium are scarcely decisive on the point. ' De
Arabica tango locis suis ; sed nihil scribo Arabice,

sicut Hebraee, Graece, et Latine, quia evidentius

et facilius ostenditur propositum meum in his.

Nam pro studio theologiae parum valet, licet pro

philosophia multum, et pro conversione infidel-

ium.' Some pages printed for the first time in
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this edition show acquaintance at least with the

Hebrew alphabet. An elementary Greek gram-

mar, in the possession of Corpus Christi College,

Oxford, testifies to his knowledge of Greek,

which indeed is sufficiently apparent in the present

work, and still more in the ninth and following

chapters of the Compendium Studii Philosophiae

(Brewer, pp. 495-519). This grammar is in-

complete, dealing chiefly with the alphabet, with

the Greek system of accentuation, aspiration, and

quantity, and with the numeral system. It con-

cludes with the paradigm of the verb tvittw. Its

opening sentence seems to indicate that it formed a

part of Bacon's encyclopaedic work. 'Here begins

the first book of the volume on the grammar

of languages other than Latin. This book

deals with Greek grammar.' * 1 have already,'

he continues, ' spoken of the advantage to the

Latin world of knowing the four languages,

Greek, Hebrew, Arabic, and Chaldaean ; and in

the preface to this volume devoted to grammar

I have explained the division of subjects and their

order. I now proceed to consider Greek grammar,

beginning with such rudiments as boys are taught

in Latin in order that they may read, write, and

construe simple passages, and may pass thence to

points of greater difficulty.'
^

^ [The existing portions of this grammar were published at
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A point of interest presents itself as to Bacon's

pronunciation of Greek. Much attention is

given to the transliteration of the Greek alphabet

into its Latin equivalents. The Lord's Prayer,

the Salutation to the Virgin, and the Apostles'

Creed are written out in Latin, underlined first

with the Greek words in Roman characters, and

secondly with the same words in Greek. The
second of these is here given as an example :

Ave Maria graciosa dominus cum tui benedicta

xere Maria kecharitomeni o kirios meta su eulogimeni

;(at/3e fxapia K€xo-pi-TO)fJi€vr) 6 Kvpto^ /xero. (tov evXoy^fiivrj

tu in mulieribus et benedictus fructus ventris tui

si en ginexi ke eulogimenos o karpos tis kilias su

(TV iv yivat^l Kai €v\oyLfJievo<; 6 Ka/07ros rrjs KotAtas crov

amen,

amin.

It is evident from the transliteration of vowels

and diphthongs here adopted, with which may be

compared pp. 75-6 of the Opus Majus^ printed for

the first time in this edition, that these were pro-

nounced as in modern Greek.-^ It appears also in

the Cambridge Press in 1902 as follows : The Greek Grammar
ofRoger Bacon and a Fragment of his Hebrew Gram7nar. Ed.

w. intr. and notes by E. Nolan and S. A. Hirsch.]

* In the Corpus Christi Coll. Grammar, a systematic scheme
of transliteration and of pronunciation is also given. We learn

5
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the subsequent discussion on accents, that accents

were considered, no less than quantity, in pro-

nunciation. Bacon may not improbably have

learnt the language from one of the Greeks who
had been invited into England by Grosseteste.

Some of these, he tells us, had become permanent

residents. (In Comp, Stud. Phil.^ ed. Brewer, pp.

495-514, the same subject is treated.)

In urging so strongly the study of language.

Bacon had two main purposes in view : an im-

proved text of the Bible, and an intelligible trans-

lation of Aristotle.^ Under both these heads the

from it that the second letter of the alphabet was pronounced

like the modern English v ; and that there was no single letter

rendering the sound of our b. ' Item tt post ^ vel v, sive in eadem
dictione, sive in diversis, dummodo sine intervallo proferantur,

sonum nostri b habet, quam aliter non habent, ut Xafxirds, ^/xTTiXov.

Similiter t post m vel v sonat nostrum ^, quod aliter non habent,

ut dvTtxp'o'Tos.' All this is in accordance with modern Greek

pronunciation. The transliteration of the diphthongs av and
eu was a matter of some difficulty owing to the confusion be-

tween u and V. Bacon usually renders them as afa.nd ef. But

in modern Greek it is only before 0, /c, |, tt, c, t, 0, x, 'I', that they

are thus pronounced ; before other letters they would have the

sound of av or ev. With regard to accents, Bacon's language

(both in the Corpus Christi MS. and in the Cojnp. Stud. Phil.)

puts it beyond all doubt that they governed his pronunciation of

the language.

1 [' It was not merely for the sake of Biblical and philosophic

culture that Bacon advocated the study of language. It was
needed for our commerce in the Mediterranean, where the want

of it involved our traders in heavy losses. It was needed still

more for foreign missions, and for papal diplomacy with the
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minor works, edited by Brewer, contain much for

which in the Opus Majus Bacon had not found

room. With regard to the first, the valuable

memoir published in 1888 by Abbe Martin may
be consulted.^ It appears that, towards the end

of the twelfth or the beginning of the thirteenth

century, a text of the Bible had become generally

current in Paris under the title of ' Textus Parisi-

ensis.' Bacon, writing in 1267, speaks of it as

having been hastily compiled, about forty years

before, by second-rate theologians and carelessly

copied by uncritical booksellers (0/>. Min.^ ed.

Brewer, p. 333). It abounded in errors and in

interpolations inserted from patristic quotations,

from liturgies, and from the works of Josephus.

Many of these errors attracted notice, and at-

tempts were made, principally by members of

the mendicant Orders, to correct them. But these

attempts, in Bacon's judgment, only resulted in

making the matter worse. Each critic worked

independently and without adequate critical ap-

paratus. Not merely did Franciscan differ from

Dominican, but the members of each Order

East. When the Sultan of Babylon sent a letter in Arabic to

Saint Louis, not a single man, he tells us, could be found in the

University of Paris to decipher or answer the letter.'

—

E.andA.,

p. 183.]

^ l^La Vulgate Latine au xiii^ Steele d'aprh Roger Bacon.

Paris, 1888.]
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differed amongst themselves. Successive cor-

rected versions were put forward, each worse

than the preceding. By the middle of the century

the Paris text had fallen into hopeless confusion
;

and it had become, in Bacon's judgment, far the

lesser evil to use the uncorrected text than any of

those which had been so uncritically amended.

Of these strong remarks he gives many pointed

illustrations.

So devoid were these successive editors, not

merely of linguistic knowledge, but of the critical

spirit, that they seem to have been entirely un-

aware of the origin and history of the Vulgate.

Bacon's history of the various Biblical versions,

ending with that of Jerome, as given in the Opus

Minus^ pp. 334-349, is not one of the least inter-

esting portions of his work. His principal result

was to show that, before Jerome's translation from

the Hebrew, the version regarded as authentic by

the Church was the Septuagint ; although theo-

logians had felt themselves at liberty to correct

that version from that of Aquila, Symmachus,

and above all of Theodotion. After the time of

Jerome, the translation from the Septuagint con-

tinued to be used in the Psalter ; but, with that

exception, Jerome's translation from the Hebrew
constituted the Vulgate, and was received as

authentic by the Church. Bacon is careful to add
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that Jerome's version is by no means free from

error, due partly to over-haste, partly to his un-

willingness to offend his contemporaries by making

too many changes in the text hitherto accepted.

With Aristotle the case was even worse than

with the Bible. The brilliant hopes with which

the century had opened, of re-entering the temple

of Greek wisdom, and listening to the voice of

the greatest of ancient thinkers, had been falsified

by the failure of Aristotle's translators to comply

with the two elementary conditions of translation
;

knowledge of the language in which, and compre-

hension of the subject about which, the book was

written. Something has already been said (p. 43)

of the Toledo school of translators instituted by

Archbishop Raymond in the twelfth century. A
new and vigorous impulse was given forty or

fifty years afterwards by the Emperor Frederic II,

whose preference of Mohammedanism to Chris-

tianity, had he occupied a humbler station, would

assuredly have subjected him to a worse fate than

that of Bacon. Leaving out of account translations

of Aristotle's Organon^ parts of which were familiar

to the western world from the times of Augus-

tine and Boethius,^ the translators of Aristotle's

1 [' Boethius is stated in a letter written to him by Theodoric,

preserved in Cassiodorus, to have translated many Greek

scientific works, notably those of Euclid, Archimedes, and
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philosophic and scientific work in the twelfth and

thirteenth century, to whom Bacon calls attention,

were five : Gerard of Cremona, Alured of England,

Michael Scot, Hermann the German, William of

Moerbeke, otherwise called the Fleming. Of

these, Gerard, Scot, and Hermann translated from

Arabic versions. Gerard spent many years in

Spain, attained a thorough knowledge of Arabic,

and translated Ptolemy's Almagest^ and Aristotle's

Meteorologica^ also the astronomy of Alfraganus,

several works of Al-Kindi, and, almost certainly,

the Optics of Alhazen. He died in 1 1 87. Michael

Scot flourished in the first half of the thirteenth

century. He was a friend of the Emperor

Frederic II, under whose patronage he visited

Spain, and translated from the Arabic many of

Aristotle's works, with the comments of Averroes.

Albertus Magnus says of him that he was ignorant

of natural things, and that he did not thoroughly

understand Aristotle's books. Bacon, who speaks

of the impression produced in the schools when

he appeared in 1230,^ with translations of Aristotle's

Ptolemy. Among the authors mentioned in this letter is

Aristoteles logicus. Of Aristotle's Physics and Metaphysics

there is no mention ; and certainly nothing was known of

Aristotle in Christian Europe during the eleventh and twelfth

centuries, except the 'aliqua logicalia' of which Bacon speaks.'

—

Op. Maj., vol. iii, p. 161.]

1 ['In 1230, Bacon tells us, in the thirteenth chapter of the
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metaphysical and scientific treatises, says that he

was ignorant of words and of things, and that the

greater part of his work was due to Andrew the

Jew.^ Scot's translation of Avicenna's treatise

De Animalihus^ as I have remarked in a note

(vol. ii, p. 85),^ certainly seems to bear out this

severe judgment. Hermann the German was

second part of the Opus Majus^ " Michael Scot appeared on the

scene, bringing with him certain portions of Aristotle's works on
Natural Science and Metaphysics, with authentic comments.

From this time the philosophy of Aristotle has been magnified

throughout the Western world {inter Latinosy . . . Scot's

advent in Oxford was for Roger Bacon the startling event which

turned his attention to the study of the scientific writings of

Aristotle and his successors in the Greek and in the Arabian

world.'

—

E. and A., p. 167.]

1 [Although Bacon had a poor opinion of Scot's abilities,

derived from Hermann, Dr Bridges was mistaken in supposing

that Bacon ever said that Scot was ' ignorant of words and of

things, and that the greater part of his work was due to Andrew
the Jew.' The words just quoted are a translation of Jebb's

own Latin in his preface to the Op. Maj . of 1733. Mr J. Wood
Brown fell into the same mistake in his biography of Scot

(1897), as is pointed out on p. liii of The Greek Gram7nar ofR. B.

(1902).]

2 ['This work, translated by Michael Scotus, and dedicated

to his patron the Emperor Frederic II, was printed in Venice

in 1500. The book is not so distinctly a commentary on

Aristotle as are the principal philosophical works of Averroes

and Aquinas, though it follows to some extent the Aristotelian

arrangement. Not knowing Arabic, I cannot speak of the

accuracy of the translation. But it is clumsily and ungrammati-

cally written, is filled with untranslated Arabic words, and gives

the impression that the translator knew little of the subject.'

—

Op. Maj., vol. ii, p. 85 n^
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personally known to Bacon ; he worked in Spain,

and, with the help of Arab interpreters, produced

translations of the Rhetoric^ Poetics^ and Ethics of

Aristotle. He mentions incidentally (Jourdain,

p. 140) that Grosseteste had produced a more

complete rendering of the Ethics directly from the

Greek. Hermann, in answer to some questions

put to him by Bacon as to Aristotle's logical

works, frankly confessed his ignorance of logic.

' Nor was he well acquainted,' Bacon continues,

' with Arabic, being rather an encourager of trans-

lations than a translator himself ; the principal

part of his work was done by Saracens in his

employment ' {Comp, Stud. Phil.^ cap. 8).

William the Fleming (of Moerbeke) had the

advantage over these men that he translated

directly from the Greek. His work is believed

to have been done at the special request of

Thomas Aquinas, who made use of it in his

Commentaries on Aristotle. ' But it was notorious

in Paris,' says Bacon, ' that William of Moerbeke

was totally ignorant of science, and his translations

are consequently full of errors.' On the whole,

he concludes that it would have been better that

Aristotle should never have been translated, rather

than that such a mass of error should be propagated

under the shelter of his name. ' Had I the power

of disposing of these works, I would have them
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all burnt : it is a waste of time to study them,

a source of error and of diffusion of ignorance

greater than can be described.' ' Aristotle's

works,' he continues, ' are the foundation of all

wisdom, but they must be studied in the original

to be of any profit ' {Comp. Stud. Phil.^ ed. Brewer,

p. 469).

Everyone who considers Bacon's efforts in pro-

moting the study of language must agree with

Professor Brewer (p. Ixii) that ' his labours in

this respect have attracted less attention than

they deserve. ... It is as creditable to his dis-

cernment as to his courage that he should have

seen, better than Lord Bacon did, the paramount

importance of philology, and urged it repeatedly

on his contemporaries. It is amazing to hear

a scholar of the thirteenth century insisting on

the necessity of constant references to original

authorities as the only sure foundation of sacred

criticism.'

It may be that Bacon's exhortations, reiterated,

as we feel sure they would be, not in writing

merely, but in conversation with the young men
whom he gathered round him, were not entirely

without effect on the following generation. In

the council convoked in 13 12 by Clement V at

Vienne, one of the provisions, says Fleury {^Hist.

Eccl.^ liv. 91), was ' the establishment in the Roman
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Curia, and in the Universities of Paris, Oxford,

Bologna, and Salamanca, of teachers for the three

languages, Hebrew, Arabic, and Chaldaean, two

for each. They were to be maintained in Rome
by the Pope, in Paris by the King of France, and

in the other cities by the prelates, bishops, and

chapters of the country.' This subject has been

carefully studied by Mr Rashdall in his important

work on the Universities of Europe in the Middle

Ages. He gives strong authority for the belief

that Greek was included ; and if so, the avowed

purpose of the ordinance, which was the con-

version of the Mohammedans and Jews, may not

have been the only purpose ; some faint echo of

Bacon's exhortation to study Aristotle and the

Bible in the original, with the view of under-

standing them better, may have been still audible.

Few and short-lived were the attempts made to

carry the decree of this council into effect. In

1320 we hear of a rate levied upon benefices in

the province of Canterbury for the support of a

converted Jew alleged to be teaching Greek at

Oxford. But Oxford was already passing under

the spell of the enchanter. The fine webs of

Duns Scotus, which the sword of Ockham might

cleave but could not dissipate, were paralyzing

her energies. Five generations were to pass

before she could again begin to promote the study
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of * languages other than Latin ' ^ ; and even then

not in the comprehensive spirit which Bacon had

advocated. It is tempting, though painful and

perhaps useless, to imagine how far European

culture might have advanced had schools of

Oriental languages, concurrently with those of

Greek and Latin, been instituted and continuously

maintained from the thirteenth century.

V. BACON'S MATHEMATICS

In the Opus Majus^ though much is said of the

importance and necessity of mathematical method,

there is very little display of mathematical know-

ledge. Frequent references are made to Euclid,

whose Elements had been introduced to the

western world early in the previous century, by

Adelard of Bath, and more completely in the

thirteenth century by Campanus of Novara.

Archimedes and Apollonius are rarely mentioned.

But in his Optics Bacon shows that he was

acquainted with the properties of parabolic con-

1 The organized teaching of Greek in Oxford is due to

Richard Fox, the founder of Corpus Christi College (15 15-16).

But when Erasmus was in Oxford about twenty years earlier,

such men as Thomas Linacre and William Grocyn had already

become Greek scholars, under the teaching, perhaps, of Cornelio

Vitelli. (6)C Hallam, Lit, Hist, ofEurope, part i, ch. 3.)

2 [Part IV.]
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cave mirrors, and of their power of causing

parallel rays to converge after reflexion to a

focus. In this respect he was in advance of his

principal teachers in Optics, Euclid, Ptolemy,

and Alhazen.

Of the Calculus, arithmetical or algebraical.

Bacon has but slight occasion to speak in the

Opus Majus. It has always to be remembered

that this work, with its appendices, the Opus

Minus and Opus Tertium^ was not, properly

speaking, a philosophical treatise, but an exhorta-

tion addressed to a statesman, absorbed in ecclesi-

astical and political struggles, to exert his authority

for the revival of learning. Hence it is uniformly

spoken of as a Persuasio. It contains just as much

learning and science as was thought needful to

convince the Pope that learning and science were

capable of strengthening the Church. It is but

the preamble to the Scriptum Principale^ which

there is reason for thinking that Bacon had

already begun, but which he regretfully expresses

his inability to send at such short notice. Hence

though it deals, often very cursorily, with every

department of knowledge then recognized, we

must not infer Bacon's ignorance of a subject

from the fact that this provisional treatise makes

no mention of it.

Among the fragments of the Scriptum Principale
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which have come down to us is a portion of the

first book on Mathematics/ preserved among the

Sloane MSS. (2156). This first book contained

three parts. We have the first part of this book,

and a considerable part of the second. A few

fragments more are to be found in the Bodleian

(Digby MSS. 76). As far as I am aware, nothing

more is extant.

The first part deals with preliminary principles

(' quaedam communia praeambula ad interiora

mathematicae ').

It has five divisions or distinctions. The
subjects dealt with [in the first] are the relation

of mathematics to metaphysics ; its distinction

from magic ; the hindrances to its culture offered

by the four causes of error, namely, false conceit

of wisdom, authority, custom, and popular pre-

judice ; the utility of mathematics, its importance

to the preliminary studies of logic and grammar.

The final chapter of this section is curious. The
final purpose, says Bacon, of logic is conviction.

But conviction is not reached by argumentative

process alone, but by the arts of rhetoric and

poetry, which are therefore in a true sense de-

partments of logic. But these arts are governed

by the laws of music, which is a branch of mathe-

matical science.

^ \Cotn7nunia Mathematicae^
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The second division deals with the definition

of the parts of quantity. Certain general terms,

such as simultaneity in space and time, limit,

continuity, infinity, dimension, are explained.

The distinction is drawn between continuous and

discrete quantity. Continuous quantity in one,

two, and three dimensions is defined. Discrete

quantity is distinguished into what is permanent,

as number ; what is not permanent, as sound.

The third division expounds the distinction

between the speculative and the practical depart-

ments of geometry and of arithmetic. The
section on practical or applied geometry is of

much interest as illustrating Bacon's enlarged

views of scientific training. He indicates eight

departments of this branch of science, (i) Agri-

culture,^ in a far wider sense than is usually

given to the word, comprising mensuration, archi-

tecture, civil, mechanical, and military engineering.

(2) The fabrication of astronomical instruments.

(3) Of musical instruments. (4) Of optical in-

struments. (5) Of barological instruments. (6)

Of instruments of experimental science. (7) Of

^ [Bacon uses this word in two different senses, to be carefully

distinguished. In the Coimnunia Naturalium he means by
' Agricultura ' the study of soils, plants, and animals. But in the

Communia Mathematicae he denotes by this word not only what

we usually term ' Agriculture,' but several studies involving the

use of practical geometry.]
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medical and surgical appliances. (8) Of chemical

apparatus.

In connexion with the practical branch of arith-

metic, after speaking of the use of the Abacus,

he mentions ' vias algorithmi, scilicet quomodo
conjugantur numeri et dividuntur, secundum

omnem speciem algorithmi, tam in particularibus

fractionibus quam in integris.' In this connexion

he speaks of ' Algebra quae est negotiatio, et

almochabala quae est census.' How far Bacon

had assimilated the work of Mohammed ben

Musa,^ whose surname, Al-Khwarizmi, is incor-

porated in the word Algorithm^ we cannot tell.

But with the work of one of the two great mathe-

maticians of the thirteenth century, Jordanus

Nemorarius, he was certainly familiar, as may be

seen by reference to vol. i, pp. 158, 169 of the

* Mohammed ben Musa Al-Khwarizmi was born in the first

quarter of the ninth century. He constructed astronomical

tables for the Caliph Al-Mamun, which were translated into

Latin by Adelard of Bath. Of more importance, however, are

his Arithmetic and his Algebra. The first of these remained

for a long time unknown. But it was discovered in Cambridge
in 1857, and is included among the Trattati d' Aritmetica

published by Boncompagni. A full account of this work and of

the Algebra, translated and edited by Rosen (London, 1831),

will be found in Cantor, vol. i, pp. 611-29. Cantor (p. 612)

explains clearly the passage of the word Al-Khwarizmi into

Algorithm. Bacon's interpretation of the words 'Aldschebr

walmukabala,' which Al-Khwarizmi uses, is incorrect. Dschebr
means restoration, mukabala means opposition.
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Opus Majus. Among other branches of practical

arithmetic he includes the construction of astro-

nomical tables, mensuration, alloys and coinage,

partnership, and other operations of commerce.

These things are treated of at great length in the

Liher Abaci of Leonardo of Pisa, the other great

mathematician of the time, whose work, dedicated

to Michael Scot, Bacon had possibly seen and

studied ; though he makes no mention of it, in

any work known to us.^

Astrology and astronomy come next. The first

is the speculative branch, dealing with planetary

motions, with the figure of the earth and of its

various regions.^ Astronomy, the practical branch,

has to do with the construction of tables and with

the forecast of future events. Bacon admits that

this use of the words has not been universally

adopted, but maintains its correctness. 'Astro-

logia componitur ex hoc nomine astron, quod est

Stella, et hoc nomine logos, quod est verbum

vel ratio vel sermo, quia est sermo de stellis.

Astronomia vero dicitur lex stellarum, et nomos

est lex. Unde quia lex universaliter sonat in

practicam, ut in morali philosophia lex est ipsa

^ To each of these two mathematicians Cantor devotes a full

chapter. Cf. Gesch. der Maih.^ vol. ii, pp. 3-79.

2 [For an account of the geographical section of Part IV of

the Opus Majus^ see Note E on p. 153.]
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practica, ita similiter Astronomia est practica

Astrologiae.*

In the fourth division music is considered.

This includes not merely sound but gesture.

Audible music is considered under the two heads

of vocal and instrumental. In the vocal division

every branch of elocution is included. Finally,

the effect of music on the temper and health both

of men and of animals should be systematically

studied.

Abstraction is the subject of the fifth division.

First we have the abstraction common to all

science, since science deals with universals, not

with particulars. There is then the abstraction of

a first cause from secondary causes and of spirit

from body, which the metaphysician deals with.

Mathematical abstraction has to do with the study

of quantity apart from the substance to which

it belongs : apart from all natural changes such as

growth, diminution, or change of place.

This first part closes with an explanation of

the difference between axioms, postulates, and

definitions.

The second part begins with the study of whole

numbers and fractions : passing from this to the

subject of arithmetical, geometrical, and harmonic

ratio, and to the question of proportion generally.

Continuous and discontinuous proportion are con-

6
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sidered ; and Euclid's definition of proportion is

carefully considered.

Here the portion of the work contained in the

Sloane MSS. ends. We find it continued, how-

ever, in a somewhat fragmentary way in the

Bodleian Digby MSS. No. 76. The author pro-

ceeds to the consideration of geometrical truths,

professing his intention to select those which were

of paramount importance, since it was obvious

that the number of possible problems in geometry

was infinite.

' Illae (veritates),' he says, ' sunt eligendae quae

possunt vocari radices et elementa respectu

ramorum et foliorum, quorum fructus vadit in

infinitum.' Proof is given in this part of the

work that Bacon was acquainted with the geometry

of Apollonius as well as with that of Euclid.

After defining the cone (* pyramis rotunda ') he

mentions its three sections, presenting curves of

a different form from the circle, one of which was

of use in the construction of mirrors capable

of rendering rays convergent to a point. He
promises to deal with these curves later in the

work.

On the whole, so far as the fragment of his

mathematical work preserved to us enables us to

judge, it would seem that Bacon had made himself

acquainted with the highest mathematics of his
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time ; though no evidence is forthcoming to show

that he contributed personally to the advance of

the science, otherwise than by strongly insisting

on its culture, and by pointing out new fields for

its practical application, in the better government

of the Church, and in the development of in-

dustry. His interest, like that of Galileo, lay

in applied rather than in abstract mathematics.

Whether the study of equations as carried on

by the Italian algebraists of the fourteenth and

fifteenth centuries would have interested him is

doubtful. But he would have eagerly welcomed

the invention of logarithms, as facilitating the

construction of astronomical tables.

VI. BACON'S ASTROLOGY 1

The transition from Mathematics to Physics

supplies the best opportunity for a few remarks on

the subject of Bacon's Astrology, on which some-

thing is also said in a note to vol. i, p. 269.^

^ [A recently discovered fragment of the Op. Tert. shows that

the astrological treatise on pp. 376-403 of vol. i of Dr Bridges'

ed. of the Op. Maj. was not originally a part of that work, but

belonged to the Op. Mi?tus. See p. xvii of Mr Little's Op.

Tert., 191 2.]

^ [' It has often been remarked that Roger Bacon was supported

by Albertus Magnus, by Aquinas, and, indeed, all the best

thinkers of his time in his conviction of the truth of astrology.



84 BACON'S LIFE AND WORK

Bacon dwelt frequently and emphatically on the

unity and the correlation of the sciences. In

passing from Mathematics to the direct study

of nature, he found a connecting link in the

imaginary science of Astrology, which he studied

zealously. That the fixed stars and the planets

exercised a powerful influence on all earthly things,

and not least on man ; that the careful observation

of their position at the moment of birth would

do much to reveal the hidden springs of character,

and make it possible to form a forecast of the

ensuing life ; that the influences radiating from

them acted with greater or less potency according

To a believer in a limited and spherical universe with a terres-

trial centre, nothing could seem more valid as a working hypo-

thesis for explaining physical changes on the earth's surface than

that alterations of the directions in which the planets were seen

should be followed by corresponding alterations of terrestrial

objects. The combinations of planetary bodies as seen in con-

junction, in opposition, or in intermediate positions, offered a

wide field of speculation, which became practically boundless

when to the apparent relation of these bodies to one another

were added their apparent relations (also ever varying) with the

fixed stars. Human and terrestrial events, complicated as they

might be, were paralleled by equal complication in the play of

celestial forces. It may be said on the whole that so far from

belief in astrology being a reproach to Bacon and his con-

temporaries, to have disbelieved in it would have been in the

thirteenth century a sign of intellectual weakness. It conformed

to the first law of Comte's philosophia priina as being the best

hypothesis of which the ascertained phenomena admitted.'

—

Op.

Maj.^ vol. i, p. 269 «.]
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as the course of the rays was perpendicular or

oblique, and that in this way an explanation could

be given of climate, temperament, and of the

thousand complex chances and changes of mortal

life, was a belief firmly held by Bacon, and it

operated powerfully over his whole view of man*s

position in the world. He has been much re-

proached for holding it ; and it has been supposed

to be an explanation, if not an excuse, for the

disastrous repression exercised over him by his

superiors, and for the popular discredit attaching

to his name.

But this would be an entire misconception of

the beliefs current in Bacon's time. The in-

fluence of the stars over human life was a belief

almost universally held by all instructed men from

the thirteenth to the sixteenth century ; and

abundant traces of it are visible throughout the

seventeenth, not to speak of still later times. The
Divina Commedia is full of it. Beatrice, admonish-

ing Dante at her first meeting with him in the

Earthly Paradise, speaks of the rich endowment
with which he came into the world,

' Per ovra delle ruote magne,

Che drizzan ciascun seme ad alcun fine,

Secondo che le stelle son compagne.' ^

^ Purgat.^ XXX, 109-11. Even more significant is the passage,

Parad., viii, 127-32 :

—
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By Dante's master in theology, Thomas Aquinas,

the reality of astrological influences is laid down
with perfect clearness in Summa Theologiae (Pars 1,

quaest. 1
1 5, art. 3 and 4). In the first instance

the question is put whether heavenly bodies are

a cause of things that take place in terrestrial

bodies. This, after the usual statement of reasons,

for and against, is answered emphatically in the

aflirmative. ' Celestial bodies causally affect all

the varied motions of terrestrial bodies.' ^ The
second question is : Are heavenly bodies a cause

of human actions ? The authoritative conclusion

here is : Directly speaking, they are not, but in-

directly they are.^ ' Indirectly, and by accident,

impressions of celestial bodies may reach intellect

and will, since both intellect and will receive

' La circular natura, ch' e suggello

Alia cera mortal, fa ben sua arte

Ma non distingue 1' un dall' altro ostello.

Quinci addivien ch' Esau si diparte

Per seme da Jacob, e vien Quirino

Da si vil padre che si rende a Marte.'

^ The words are :
' Corpora caelestia cum tantum mobilia

sint secundum lationis motum, causa sunt omnium eorum quae

in his corporibus inferioribus variis motibus aguntur.'

2 ' Cum intellectus et voluntas, quae humanorum actuum

principia sunt, corporeis organis vires alligatae minime sint
;

non possunt corpora ipsa caelestia humanorum actuum causae

directe esse, sed indirecte, agendo per se in corpora quae

ad utriusque potentiae opera conducunt.'



ASTROLOGY 87

somewhat from inferior faculties which are bound

up with bodily organs. A distinction is, however,

to be made between will and intellect. The
intellect is of necessity affected by the lower

apprehensive faculties of imagination, thought, or

memory, and when these are stirred, the intellect

is stirred likewise. But the will does not of

necessity follow the promptings of the lower

appetite. For although the passions of anger and

desire have a certain power of moving the will
;

yet it remains in the power of will to follow

passion or to repudiate it. Thus the influence of

celestial bodies, so far as it produces change in the

lower faculties, has to do rather with intellect than

with will ; and will is the proximate cause of

human action.'

Finally Aquinas remarks that ' most men follow

passions, which are motions of the sensitive

appetite ; and with these heavenly bodies may
have to do. For few are the wise who withstand

such passions. And thus it is that astrologers

may often foretell truly ; but for the most part

rather in general than in special, since nothing

hinders any one man from withstanding passions

by free will. Hence, astrologers themselves say

that the wise man governs the stars, in so far,

namely, as he governs his own passions.' Farther

on, in Prima Secundae (quaest. ix, art. 5), this
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subject is again discussed. The question asked

is, ' Can will be influenced by a heavenly body ?

'

The conclusion is, ' Since will is a faculty

absolutely immaterial and incorporeal, it can only

be influenced by heavenly bodies indirectly.*

And in his comment Aquinas observes, * So far

as will is influenced by any outward object, it

can evidently be influenced by heavenly bodies :

since all external bodies, which, when presented

to the senses, move will, and even the very

organs of sensitive faculties, are influenced by

the motions of the heavens. But there is no

direct action of heavenly bodies upon the will.

For the will, as Aristotle says {De Anima^ lib. iii)

resides in reason ; and reason is a power of the

soul not bound to a bodily organ. . . . On
the other hand,' he adds, ' sensitive appetite is

the function (actus) of a bodily organ. Where-
fore nothing hinders impressions of celestial

bodies from rendering some men apt to anger,

or to lust, or to some passion of this kind ; and

thus from natural complexion many men follow

passions, and wise men alone withstand them.

And so, in a general way, are verified those

things that are foretold of the actions of men
in accordance with the consideration of heavenly

bodies.'

Now the view taken by Bacon coincides pre-
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cisely with that of Aquinas. Confusion, he says

(Op. Maj.^ p. 239), had arisen in the matter in

consequence of the equivocal meaning of the

word Mathematics^ sometimes held to be de-

rived from iJ.avTLKri^ sometimes from juLaOtjcrig. The
characteristic, he says, of false mathematics was

to assert that through the powers of the con-

stellations all things took place of necessity. No
place was left for contingent matter, for judg-

ment, for free will. Such a view of nature was

condemned not only by theologians but by

philosophers. Aristotle and Plato, Cicero and

Pliny, Avicenna and Albumazar, were^ unanimous

in holding that free will remained uncoerced by

the motions of heavenly bodies. * True mathe-

maticians and astrologers lay down no necessity,

no infallibility, in their predictions of contingent

events. . . . What they do is to consider the

way in which the body may be affected by

celestial things, and the way in which the body

may act upon the mind in private affairs or

public, always without prejudice to the freedom

of the will. For although the reasonable soul is

not coerced to any future actions, yet it may be

strongly stirred and induced, so as freely to will

those things towards which celestial force may
incline it ; as we see men in community taking

counsel, or through fear or love, and feelings of
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this kind, freely choosing what before they would

not, though not forced to do so ; like the sailor

who to save himself from drowning throws

precious merchandise into the sea. We see,

indeed, that impressions from things on earth

may so act upon sense as to stir men to will

what before they had no care for, so that they

take no account of death or disgrace or fear, if

only they accomplish their desire, as with those

who see and hear the onset of their enemies, and

are borne onwards at all hazards to avenge them-

selves. . . . Far more potent than the impres-

sions of earthly things are those of the heavenly

upon bodily organs, which being strongly moved,

men are led on to actions of which they had not

thought before, yet always with full reservation

of the freedom of the will.'

There are perhaps few fictitious creeds for the

origin of which it is so easy to account as for the

belief that the position of the planets with regard

to one another and to the constellations of the

zodiac were of significance to man and his environ-

ment. With populations whose religion was

astrolatric rather than polytheistic, taking shape

in worship of the heavens rather than that of in-

visible but manlike gods, astrology would be an

easy and almost inevitable deduction from their

creed. The immense majority of the Asiatic
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populations, whether Semitic or Mongol, were,

unlike the Indians and the Greeks, not poly-

theists but astrolaters. When the Arabs received

and enlarged their inheritance of Ptolemaic

astronomy, their astrologic beliefs, far from being

dissipated, were strongly confirmed. Of the

seven wanderers of the sky, the influence on

earthly things of two, the Sun and the Moon,

was too obvious to be disputed. The one

swayed the tides, the other brought summer and

winter. Why should the rest be supposed inert ?

Was it not probable that the successive and in-

finitely varying connexion of each of them, singly

or combined, with the fixed groups of the starry

vault, indicated changes or tendencies to change

here below which careful and prolonged study

might at last interpret ?

So it was that with the growth of knowledge,

and with increasing strength of the conviction that

all nature was under the dominion of fixed laws,

astrology came to be regarded as the key to the

understanding of all that was specially contingent

and variable in man's environment ; the pheno-

mena of temperament and of disease ; the revolu-

tions of states, and even of religions. The
boundary of its lawful application was drawn

differently by different thinkers. Apart from

charlatans and miracle-mongers, few stretched it
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farther than Bacon. But by him, as strictly as

by Aquinas, the saving clause, * salva arbitrii

libertate,' was always added. Outside influences

might suggest motive and kindle passion ; they

could never trench upon the sacred domain of

the freedom of the will.^

What is strange is not that the belief in the

1 Comte has pointed out {Philosophie Positive^ vol. iii, pp.

273-80, ed. Littre) that in order to appreciate astrology with

any approach to justice, it is needful to keep steadily in view

the very real connexion between the sciences of astronomy and

biology. On the relations of mass and of distance between the

sun and earth, involving as they do the familiar facts of weight,

equilibrium of fluids, temperature, life on our planet is obviously

dependent. If we consider the period and velocity of the earth's

rotation, the degree of ellipticity of her orbit, the angle at which

the axis of rotation is inclined to the plane of the orbit, the same

truth is impressed upon us even more strongly. ' In the early

stages of the human mind these connecting links between

astronomy and biology were studied from a very different point

of view ; but at least they were studied and not left out of sight,

as is the common tendency in our own time under the restricting

influence of a nascent and incomplete positivism. Beneath the

chimerical beliefs of the old philosophy in the physiological

influence of the stars, there lay a strong though confused

recognition of the truth that the facts of life were in some way
dependent on the solar system. Like all primitive inspirations

of man's intelligence this feeling needed rectification by positive

science, but not destruction ; though unhappily in science, as in

politics, it is often hard to reorganize without some brief period

of overthrow,' This was written in 1836. Much has been done

since by Mr Herbert Spencer and others to familiarize the

European mind with the dependence of life on its astronomical

conditions. But the injustice in our historical judgment of

mediaeval astrology still remains.
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convergence of stellar influences towards the

central point of a closed universe should have

arisen, but that it should so long and so per-

sistently have survived the discovery that the

universe was not closed but boundless. That

Francis Bacon, who rejected or doubted the

Copernican theory, should have retained his belief

in astrology is not surprising. But we should

have expected that with men like Kepler and

Campanella it would have vanished like the

morning mist. Yet it was not so.

VII. THE PROPAGATION OF FORCE

Bacon's views of stellar influences must be

taken in connexion with his speculations as to

the transmission of force through space. These

are set forth briefly in the second and third Dis-

tinctions of the fourth part of the Opus Majus ; and

more in detail in the special treatise De Multipli-

catione Specierum^^ which in this edition [of the Op,

Maj.] is given as an appendix.

1 ['The scholastic style of this work contrasts strongly with

that of the Opus MaJus, which, as we know, was a Persuasio

Praeajnbula. It has been less studied than Bacon's other works,

not so much from its difficulty as from the notion that it was a

mere recast of Aristotelian Thysics, and from the further notion

that Aristotelian Physics were not worth studying. Both of
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' Species ' is the word chosen by Bacon to ex-

press the emanation of force which he conceives

to be continually proceeding from every bodily

object in all directions. Body^of every kind is

endowed with force which indeed^ is identical

with l^"~5iibstancc- or^€Sseft€€~.— The first result

of This force, resembling it in character, is its

species, otherwise called likeness, or image, or

intention, or impression. In other words, body

is a centre of activity;_or forcej'adiating in every

direction. Species is the first result of this force,'

the ray proceeding from the body. Tracing back

this doctrine to its origin, we find it expounded

in the fourth book of the De Rerum Natura of

Lucretius, in Diogenes Laertius' account of the

system of Epicurus, and in the traces that remain

to us of older philosophers, notably of Democritus.

Aristotle, in his short treatise on divination by

dreams, alludes to the theory of Democritus that

these positions, I venture to think, will be abandoned when the

same attention shall have been given to the history of science

that has been given during the last half-century to other depart-

ments of evolution. What lifts Bacon's discussions upon force

to a higher level than that of barren dialectical debate is, that

they were animated by constant reference to a living and grow-

ing science due to the later Greeks, and still more to the Arabians,

the science of Optics, including the study of the organs of vision

and perception no less than that of the force acting on them.

For Bacon the radiation of light was a type of all other radiant

forces.'

—

Op. Maj.^ vol. ii, p. 552 n?[
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elSooXa and airoppoiai were continually emitted from

objects which in the stillness of the night were

capable of affecting the sleeper. By Epicurus, in

his letter to Herodotus quoted in his biography

by Diogenes Laertius, the theory is more fully

detailed. 'There are moulds,' he says, 'corre-

sponding to all solid bodies preserving the same

shape and arrangement as these bodies which

emanate from them, and are conveyed through

space with incredible velocity. These may be

called images. Their flow from bodies is con-

tinuous so that they are not separately perceived.'

The description of them by Lucretius is more

definite and better known. 'Pictures of things

and thin shapes are emitted from things off their

surface ; these are like films or may each be named

a rind, because each image bears an appearance and

form like to the thing, whatever it is, from whose

body it is shed and wanders forth ' (JDe Rerum

Natura^ iv. 40, Monro's translation). And again,

' Many idols are begotten in a short time, so that

the birth of such things is with good reason named

a rapid one. And as the sun must send forth

many rays of light in a short time in order that

all things may be continually filled with it, so also

for a like reason there must be carried away from

things in a moment of time idols of things, many

in number, in many ways, in all directions round.
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. . . As soon as ever the brightness of water is

set down in the open air, if the heaven is starry,

in a moment the clear radiant constellations of

ether imaged in the water correspond to those in

the heaven. Now do you see in what a moment
of time an image drops down from the borders of

heaven to the borders of earth ' (iv, 159 and 211).

He goes on to explain that not the sense of sight

only, but all the senses, are affected by these

emanations.

But it would be an entire misapprehension of

Bacon's views as to the propagation of force to

identify them with the crude physics of Epicurus.

In the first place. Bacon wholly rejects the notion

that the species is something emitted from the

agent, or acting body {De Mult. Spec.^ pp. 432-8).

If it were so, the agent would be weakened

and ultimately destroyed by the emission, which

is not the case. Nor again does the agent create

the species out of nothing. Nor does it collect

the species from surrounding space and send it

on into the body on which action takes place

—

the patient. Nor, as some have supposed, does

the agent impress the patient as with a seal.

What happens is that the agent stimulates the

potential activity of the matter of the patient.

The species is generated out of the matter acted

on. ' Fit species de potentia activa materiae
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patientis.' The agent acts on the first part of

the body of the patient, and stimulates its latent

energy to the generation of the species. That

part thus transmuted acts on the part next succeed-

ing ; and so the action proceeds {De Mult. Spec^

P-457)- :
^ \

While the agent acts on the patient, the patient

reacts on the agent. * Omne agens physice patitur

et transmutatur insimul dum agit, et omne patiens

physice agit ' (JDe Mult. Spec.^ p. 439). Heavenly

bodies as they act on one another, so do they

receive emanations of force from terrestrial bodies.

Not" that they are so affected by them as to be

destroyed, being incorruptible. Nevertheless

there is in this way an interchange of force

between all parts of the universe (p. 448).

The ray, or species, is of corporeal nature ; but

this corporeal nature is not distinct from that of

the medium ; it is generated from the substance

of the medium, and is continually re-formed out

of successive portions of the medium occurring

in the line along which the force is propagated

(p. 504). If wind is driving the air transversely to

the line of force, this in no way affects this line.

The species is formed and re-formed from particles

of the medium presented in the line of propaga-

tion, and from no others.

Finally, the propagation of rays occupies time

7



98 BACON'S LIFE AND WORK

(vol. ii, pp. 67-72 and 525-9), though its velocity

is such that the time occupied in passing through

so vast a space as the diameter of the universe is

imperceptible to sense.

It will be seen from the foregoing how wide is

the divergence between Democritean and Baconian

physics. Though Bacon retains the word ' species
'

in his theory, the word has almost entirely lost the

significance attached to it by Lucretius. We_are

no longer dealing with the notion that bodies emit

Lrom their surface films or moulds which are trans-

mitted through space. Like the word ' ray,' whiclT'

is retained by the modern physicist who accepts

the undulatory theory, ' species ' for Bacon has

become a mere word to denote the propagation

of force in certain definite directions. Indeed the

multiplication of species as defined by him has

much in common with the undulatory theory. He
formally rejects the contrasted theory of emission.^

The species, like the wave, is a motion or change in

successive portions of the aerial or ethereal medium
;

occupying time in its transit
;
propagated so long

as the medium be homogeneous, in direct lines
;

1 ['With regard to the part taken by the medium in the trans-

mission of force, it will be seen that Bacon's view is far more
nearly akin to the views of Descartes, Young, or Faraday than

to the emission theory of Newton. Action at a distance was as

inconceivable to him as to Aristotle, and to most modern physi-

cists.'

—

Op. Maj.^ vol. ii, p. 431 «.]
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liable to deflexion when the medium alters its

character.

In Bacon's theory of the radiation of forces two

very important points are to be noted. The first

is his clear grasp of the principle that time was

occupied in their transmission. He discusses, in

the passages already cited, the view of Aristotle

and others that the propagation of light differed

from that of sound and odour by being instan-

taneous.^ We might admit, Aristotle had said,

that light could pass through short spaces without

our being able to detect any interval of time during

the passage. But when light passes from east to

west through the universe, the space is so vast that

if time were occupied we could not fail to detect

it. Bacon's conception of the subject is far more

scientific. Our inability to perceive minute inter-

vals of time is no evidence, he said, for their non-

existence. Imperceptible time, he remarks, has

many degrees. There is, first, the interval of time

^ [' This subject is also discussed in De Mult. Spec, iv, cap. 3.

The present chapter and that which follows are specially interest-

ing as showing the independent manner in which Bacon criticized

his authorities, Aristotle included, while allowing due weight to

their objections. He dissents from the conclusion of Aristotle

and Al-Kindi that the propagation of light was instantaneous.

He adopts the conclusion of Alhazen, while explaining that some
of Alhazen's reasons for it were fallacious. Bacon's own reason-

ing on the subject is remarkable as an anticipation of the dis-

covery made by Roemer in 1675.'

—

Op. MaJ., vol. ii, p. 68 «.]
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occupied by a single propagation of force (or, as

we should say, undulation) followed by the interval

of rest before the next propagation begins. Take

such a multiple of that interval as would suffice

for the whole distance between the extremities of

a diameter of the universe, and that multiple may

still remain below the limits of our power of per-

ception. It is interesting to compare with this

passage the speculations of the second Bacon on

the same subject {Nov. Org., ii, 46). Francis Bacon

had formed the conjecture that the transit of light

from the stars occupied time. But he did not

grasp this conjecture with the same firmness as

Roger Bacon, and he^follows it up with ingenious

arguments which explain it away.

Radiant force, in Bacon's view, proceeded in-

dependently of man's power to perceive it.

Opaque bodies, he observes, offered resistance to

the passage of a luminous ray (De Mult. Spec,

p. 478 ; see also Op. Maj., vol. i, p. 114). But
' no substance is so dense as altogether to prevent

rays from passing. Matter is common to all

things, and thus there is no substance on which

the action involved in the passage of a ray may

not produce a change. Thus it is that rays of

heat and sound penetrate through the walls of a

vessel of gold or brass. It is said by Boethius

that a lynx's eye will pierce through thick walls.
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In this case the wall would be permeable to visual

rays. In any case there are many dense bodies

which altogether interfere with the visual and

other senses of man, so that rays cannot pass

with such energy as to produce an effect on

human sense, and yet nevertheless rays do really

pass, though without our being aware of it.'

Recent discoveries^ have given significance to

this remarkable passage ; which, not merely to

his contemporaries, but to succeeding generations,

must have seemed in the highest degree fantastical.

VIII. BACON'S OPTICS

The most striking illustration of laws governing

the transit of force through space was obviously

to be looked for in the science of Optics {Perspec-

tivd). The fifth section of the Opus Majus^

amounting to about one-fifth of the whole, is

devoted to this science ; and much supplemental

matter is added in the treatise De Multiplicatione

Specierum. Optics had been studied by the

Greeks to much purpose. The works of Euclid,

Theon, and Ptolemy were translated into Arabic,

and were carefully studied by Arabian men of

1 [Dr Bridges here alludes to the Rontgen or X-rays dis-

covered in 1895.]
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science, notably by Abu ' Ali al Hasan ibn al

Hasan ibn Alhaitam, better known to Occidentals

under the name of Alhazen. Their principal

results are embodied in Bacon's work.

Euclid, or the author passing under his name,^

was aware that light proceeded in straight lines,

and that visual rays were reflected from plane

mirrors in such a way that the angles made with

the surface on each side were equal. He con-

ceived the assemblage of rays as a cone having its

apex in the eye, and its base in the boundary of

the object seen : thus the apparent magnitude of

the object depended on the magnitude of the

angle of the cone. Thence followed the ordinary

principles of perspective, as that of equal magni-

tudes at unequal distances ; those nearer to the

eye appeared larger, and so on. In the Catop-

trica (attributed to Euclid, but probably due

to Theon), from the equality of the angles of

reflexion and incidence in plane mirrors was

deduced the convergence of rays falling on a

concave speculum.

1 Heiberg, in his recent edition [1895] of Euclid's Optica

(forming the seventh volume of the complete edition of Euclid,

edited by Heiberg and Menge), remarks (p. xxix oi Prolegomena)^
' Optica, qualia hie e codice Vindobonensi maxime primo loco

repetivimus, Euclidis esse, non est, cur dubitemus. Sed cum
recentiores tantum exstent codices, mirum non est, locos non-

nullos tam corruptos esse, ut verba Euclidis restitui nequeant.|
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Ptolemy ^ carried the science much further than

Euclid. To the study of reflected light he added

that of refraction. The chief interest of his work

lies in the application to the subject of the experi-

mental method, an instance of it unique, if we

except the Pythagorean experiments in acoustics,

in the history of Greek science. Using an ex-

tremely simple but ingenious apparatus, he dis-

covered, not merely that the luminous ray in

passing from one medium to another was deflected,

but, within certain limits, he ascertained the amount

of deflexion and its dependence on two distinct

factors, the angle of incidence, and the nature of

the two media concerned.^ Ptolemy distinctly

describes and explains the error introduced by

refraction into astronomical observations. The

1 On Ptolemy's Optics there is a very interesting chapter in

Delambre's Astro?iomie Ancienne^ vol. ii, pp. 411-432, ed. 1817.

(See also a note on p. li of Preface to vol. i, which modifies some

of his conclusions.) All our knowledge of Ptolemy's optical

work comes from an imperfect Latin translation from the Arabic

made in the twelfth century by Admiral Eugenio of Sicily.

There are late MSS. of this work in Paris and in the Bodleian

Library. But Govi's recent edition [Turin, 1885] is from a

much older MS. in the Ambrosian Library of Milan.

2 [' In his fifth chapter, which is the most original of the

treatise, Ptolemy gives tables of refraction for different angles

from 10° to 80° for rays passing from air to water, from water to

air, and from water to glass ; one of the earliest attempts to deal

quantitatively with experimental research.'

—

Op. MaJ., vol. ii,

p. 473 n.]
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fact that in his great astronomical treatise there

is no mention of refraction had led to the con-

clusion that the Almagest and the Optics must be

attributed to distinct authors. The Optics^ how-

ever, may be a later work. We know it only

from a translation from the Arabic into Latin,

made in the twelfth century ; it has been recently

edited by Gilberto Govi, of Turin. The re-

searches of Euclid, Ptolemy, and others on Optics,

engaged the attention of the Arabian schools from

an early period. Their knowledge of the subject

is summed up in the work of Alhazen, whose

remarkable work. Thesaurus Opticae^ written per-

haps in the eleventh century, was translated in

the twelfth into Latin ; as Jourdain thinks, by

Gerard of Cremona, the translator of Ptolemy's

Almagest, Alhazen was the writer on whom
Roger Bacon principally relied ; though he makes

frequent use of the optical treatises of Euclid,

Ptolemy, Tideus, and Al-Kindi.

Alhazen's work is' copious in the extreme ; in

some parts extremely tedious. Its value as a

document in the history of science is, however,

very great. It consists of seven books. The

first begins with a brief exposition of the nature

of light and colour, and proceeds to explain the

anatomy of the organs of vision. The second

deals with the function of vision and with the
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physiology of perception. The third, with im-

perfections and illusions incident to vision. The
fourth, fifth, and sixth are devoted to the subject

of reflexion.^ Seven kinds of mirrors are dis-

cussed, plane, spherical, cylindrical, and conical
;

the convex and concave forms of the three last

being separately considered. The multiplication

and position of the images formed is treated with

inordinate length, but with such geometrical skill

as to secure for him an abiding place in the

history of pure, no less than of applied, mathe-

matics. ' His investigation,' says Cantor {Gesch,

der Math,^ vol. i, p. 677), 'of the problem : In a

spherical concave mirror, to find the point from

which an object of given position will be reflected

^ [' The fourth book of Alhazen, cap. 3, gives a very detailed

account of the construction of the apparatus for testing the

equality of the angles of reflexion and incidence. The cases of

plane, spherical, cylindrical, and conical mirrors are separately

investigated. (See also Vitello, lib. v, 9, which is almost exactly

copied from Alhazen, though as usual without acknowledgment.)

The description illustrates the extreme care taken by the Arab
investigators in the construction of their instruments. The
orifices in the armillary through which the rays were admitted

were half a barleycorn, or one-sixth of an inch in diameter.

But for more precise investigation the orifice was closed with

wax, and a smaller opening made through the central point.

Further, a comparison was made between the ray passing from

the orifice in the armillary to the point of reflexion through a

c4osed tube and a similar ray unconfined in its passage. It was

noted that the reflected ray was found feebler in the first case,

though the direction was unaltered.'

—

Op. MaJ.^ vol. ii, p. 483 «.]
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to an eye of given position, is one which, analyti-

cally handled, leads to an equation of the fourth

degree/ Alhazen solved it, as Govi remarks

(Ptol., 0/)/., p. xix), by the use of an hyperbola.

The seventh book of the Thesaurus Opticae deals

with refraction. A very elaborate description is

given of the instrument for measuring it, part of

which Bacon quotes. Moreover, an attempt is

made to explain the cause of refraction which is

substantially identical with Bacon's, as may be

seen by comparison of Alhazen (lib. vii, 8) with

De MultipTicatione Specierum (Pars II, cap. 3). The
apparatus for measuring the angle of refraction,

which was more accurately designed than that of

Ptolemy, enabled a series of observations to be

made of the angle of refraction, in different media,

on which the true law of the variations of refrac-

tion at different angles and in different media

might ultimately be based. Vitello,^ Bacon's con-

1 Of Vitello, or Witelo, very little is known. He describes

himself in his dedication to William of Morbeta (identified by

Cantor as William of Moerbeke) as filius Thurmgorum et Polo-

norum. In lib. x, 74 of his work he speaks of Poland as his

country, and other passages (x, 42 and 67) show that he travelled

in Italy. His work on Optics was edited with great care, and

with many emendations, by Risner, and published at Bale in

1572 in the same volume that contained Risner's edition of

Alhazen. Indeed, it may be described with little exaggeration

as a revised edition of Alhazen's work ; with many additions

certainly from other authors, but with none of those acknow-
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temporary, drew up a table of refractions, as

Ptolemy had done before him, for the three

media of air, water, and glass. It was soon seen

that the angle of refraction did not vary in accord-

ance with the angle of incidence. But more than

three centuries were to pass before the discovery

of the law of sines, that is to say, the law that the

ratio of the sines of the angles of incidence and

refraction is constant for refraction in the same

medium, was effected by Snell and Descartes.

It might seem, at first sight, that the optical

work of Bacon was little more than an abridg-

ment of that of Alhazen.^ But this view would

render Bacon but scanty justice. Problems of

great importance were indicated by him which

Alhazen had entirely neglected. In considering

ledgments of his principal teacher of which Bacon's Perspectiva

is full. Vitello's tables of refraction have excited much admira-

tion. They prove, however, on careful examination to be an

almost exact repetition of those of Ptolemy. Whether Bacon

and Vitello ever came into contact there is no evidence to show.

Bacon was always ready to mention the sources of his knowledge.

Not so Vitello. If he borrowed from Bacon, he would not have

said so.

^ It must be owned that where Bacon differed from Alhazen,

the advantage was not always on his side. Alhazen contended

vigorously against the view of the older oculists that vision took

place by visual force issuing from the eye, maintaining that the

ray proceeded to the eye from the object. Bacon {Op. Maj.^

vol. ii, pp. 49-53) makes a fruitless attempt to conciliate these

opposite views.
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the point on the axis of a spherical concave mirror

to which rays were reflected. Bacon remarks that

this point would be different for rays reflected

from each concentric circle traced round the centre

of the mirror. Such a mirror failed therefore to

produce complete convergence of rays. For such

convergence the curvature must be other than

spherical, it must be that produced by the rotation

of a conic section.-^

Bacon, moreover, is distinguished from the

Arabian optical writers, and from other investi-

gators of his own time, by his sedulous endeavours

to turn the discovery of the laws of reflexion

and refraction to practical account. Neither in

Alhazen nor in Vitello is there any attempt to

construct instruments for the purpose of increas-

ing the power of vision. With Bacon this object

was always held steadily in view. Of the simple

^ [' From this passage, and from the last paragraph of this

chapter, we see that Bacon knew that by using parabolic mirrors

all the reflected rays would be concentrated in a single focus.

Nevertheless he exaggerates the defects of the spherical mirror,

from a small portion of the surface of which all the rays are

practically focussed in a single point. He does not seem to

distinguish the case of parallel rays, proceeding from a distant

source of light, from that of divergent rays, when the source of

light is near.

' Alhazen's work shows no acquaintance with parabolic mirrors.

But their properties and the mode of constructing them are

minutely described by Witelo {Vitellonis Opticae^ lib. ix, cap.

39-44).'— (9^. Maj., vol. ii, p. 487 «.]
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microscope he had a perfectly clear conception.

His scientific imagination played freely with the

possibilities of bringing distant objects near, and

of indefinitely magnifying minute objects, by

giving suitable directions to refracted rays, and

by the use of appropriate media. It would be,

however, an entire exaggeration of his achieve-

ments to speak of him as the inventor of the

telescope. No evidence is forthcoming for his

having effected the simple combination of two

convex lenses, or of a convex with a concave lens,

on which the power of telescopic vision depends.

All that can be claimed for him is that he was the

first definitely and explicitly to bring the problem

forward, leaving it for after generations to solve.

In truth, his conception of an optical image, as

constructed by the assemblage of foci of rays

proceeding from each point of the object magnified,

though in the main correct, was not always clearly

grasped. Of the distinction between virtual and

real images, his notion was entirely in default.

Nor, again, had Bacon a clear conception of

the conditions of distinct vision. He examined

to much better purpose than Alhazen had done

the structures of the eye ; and he was aware of

the refraction produced by the curved surface of

the cornea, and by the doubly convex crystalline

lens. But what he failed to grasp was the necessity
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of a clear image of the object defined on the

retina ; that image being produced by the focus-

sing on the retina of rays proceeding from each

point of the object.^ The phenomena of accom-

modation, produced by the action of the ciHary

muscle, which, by altering the curvature of the

lens, enables rays from near objects to be accur-

ately focussed, were unknown to him. But this is

only to say that he had not anticipated the physio-

logical knowledge of the nineteenth century.^

It must always be borne in mind that, in Bacon's

view, the radiation of light through space did not

stand alone. It was a type of other radiant

activities, such as colour (then supposed to be

distinct from, though dependent on, light), heat,

1 [' It is clear from the foregoing, and especially from the

discussion illustrated by fig. 69, that Bacon had a clear concep-

tion of an image as resulting from a series of points, each point

in the res visa being separately refracted. But he did not

apprehend the necessity for focussing an image of the object on

the retina, as was so clearly demonstrated, nearly four centuries

afterwards, by Descartes in the fifth discourse of his Diop-

trique.^—Op. Maj., vol. ii, p. 159 «.]

2 [' Fantastic as Bacon's explanation of Presbyopia may be, it

should be remembered how very recent is the true explanation.

Not till midway in the last century was it suggested (by Porter-

field) that accommodation of sight to near objects depended on

an increase in the curvature of the lens produced by contraction

of the ciliary muscle ; and that weakness of the muscle and

rigidity of the lens came on with age. Knowledge of the precise

mechanism of the process was reserved for our own time.'

—

Op.

Maj.^ vol. ii, p. 86 n."]



OPTICS III

sound, and odour. (With regard to sound, how-

ever, certain reserves were made.) It is interesting

to note Bacon's handling of an important problem,

not to be solved but by a more potent calculus

than any in his possession, how these various

actions, crossing one another's paths in their passage

through space, retained their distinctness.-^

^ ['The problem discussed by Bacon in the two foregoing

chapters is one that presented great difficulties to natural phil-

osophers, not merely in antiquity and in the Middle Ages, but

down to a period at least as late as the middle of the eighteenth

century. Assuming that light, heat, or sound were conveyed to

our senses by progressive disturbances of the medium interposed

between the sensory organ and the object apprehended (and

this, as will be seen, was Bacon's view), how was it that these

lines of disturbance proceeding simultaneously from different

objects or from different points in the same object did not pro-

duce confusion when they intersected? The explanation offered

by some that these lines of radiating force were of immaterial

and spiritual nature, and therefore like other spiritual things had

no relation to space, Bacon rejects as an untenable evasion of

the difficulty : one of the barren solutions characteristic of

scholastic logic when unimpregnated by scientific research.

(Cf. De Mult. Spec.^ iii, 2.) His own solution was that the line

of force which impinged vertically on the sense-organ was so

much more effectual than those which fell upon it obliquely as

to neutralize them. The solution was at least real, so far as it

went ; though of course entirely insufficient. But it was much
to have conceived distinctly the importance of the problem.

For a better solution the world had to wait until Daniel Bernoulli

solved the problem of the coexistence of small oscillations
;

proving that the oscillations due to different causes went on as

though each took place separately. {Cf. Comte, Philosophie

Positive^ i, 530, ed. Littre.)'

—

Op. Maj.^ vol. ii, p. 46 n^
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IX. BACON'S ALCHEMY

It will be remembered [p. 58] that among the

various branches of knowledge regarded by Bacon

as falling under the head of Natural Science was

Barology (Scientia ponderum). The treatise of

Jordanus Nemorarius, De Ponderibus^ to which

reference is made in the Opus Majus (vol. i,

p. 169), had perhaps suggested the treatment of

the phenomena of gravity as a distinct branch of

science. No treatise by Bacon upon this subject,

so far as I am aware, is extant ; and the few

remarks in the fourth section of the Opus Majus

(pp. 167-174) contain all that we know of his

speculations on the theory of gravitation.

Nor is anything known to us of the way in

which Bacon treated, if indeed he ever attempted,

the science which he called ' Agricultura,' which,

as we have seen, was intended to include the

study of living bodies, vegetable and animal.

But the case is otherwise with the science re-

garded by him as preparatory to the study of

life, ' Alkimia Speculativa.' On the subject of

Alchemy, very little is said in the Opus Majus
;

and the omission was supplied in the provi-

sional way, which alone was possible under the

hurry of compilation to satisfy Pope Clement's
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orders/ by the Opus Minus^ the first of the two
appendages to that work. Unfortunately the only

text of the Opus Minus which we possess has come
down to uSj not merely incomplete, but in so

corrupt a state as to render it often very difficult

to decipher Bacon's meaning. Enough remains,

however, to show the large and comprehensive

spirit in which Bacon regarded the subject.^

The contempt expressed in much modern
writing for mediaeval alchemy might be well re-

torted on its authors. Admit that some prose-

cutors of the occult art were deceivers as well as

deceived, and that others were impelled by wild

1 [' Bacon sent to Clement IV four treatises on this subject

:

two were inserted in the Opus Minus, a third was sent separately

by the hand of John, and is unknown. The fourth has recently

been discovered by Professor Duhem appended to the Opus
Teriium. It consists of three chapters : De enigmatibus Al-
kimie, De expositiojie enigmatum Alkimie, De clavibus Alkimie.^

—App. to Co7np. Stud. TheoL, p. 89, ed. Little, 191 1.]

2 [' Other works of Bacon on Alchemy are (i) Speculum
Alchemiae, printed in 1541 and translated both into French and
English

; (2) De secretis operibus artis et naturae reprinted as

an Appendix to Brewer's work
; (3) The treatise De retardandis

sefiectutis accidentibus already spoken of
; (4) Sanioris inedici?iae

magistri Rogeri Baconis angli de arte chymiae scripta, printed

in 1603, and sometimes spoken of under the title given to it in

the second edition of 1620, of Thesaurus chemicus.
' For the position of Alchemy in the history of science, the

remarks of Comte {Philosophie Positive^ vol. vi, p. 209, ed.

Littre) may be consulted with advantage.'

—

Op. Maj,, vol. ii,

p. 215 n^

8
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hopes of gain, has the pursuit of physical science in

modern times been wholly free from similar taints ?

Electricity applied to medicine has been a fertile

field for impostors. And will anyone maintain

that the pursuit of chemistry has not been stimu-

lated by hopes of industrial profit ? Yet such

things are not allowed to cast a shade on the

names of a Lavoisier, a Dalton, or a Faraday.

Alchemy was chemistry in its prescientific period.

Under the guidance of hypotheses which were

not nearly so wild or crude as they at first appear,

it attacked, like the true science which gradually

grew from it, the important problem of the trans-

mutation of matter by artificial agencies. It took

for granted that metals were compound bodies,

the elements of which might be separated and

recomposed. This was no unreasonable supposi-

tion. Indeed, until modern spectrology had

shown that the vapour of many metals existed

undecomposed in the intense heat of the sun's

atmosphere, there was no adequate reason for

abandoning the attempt to decompose them. It

would be hard to find in alchemy any conjecture

more baseless than that of Phlogiston, the subtle

spirit of flame, the loss of which by combustion

made the oxide heavier than the metal. Yet

Priestley accepted this hypothesis, and a Lavoisier

was needed to destroy it.
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Alkimia, as conceived by Bacon, fell into two

great divisions—speculative and operative. Under
the latter was included the metallurgy of the

gold-seekerSj and generally all the practical and

industrial processes pursued, with more or less

wisdom, by men who had a definite purpose in

view—the transmutation of metals, the discovery

of the philosopher's egg^ or the elixir vitae. But

Bacon was one of the few who saw that the

empirical proceedings of the honest mystics or

scheming charlatans, who were toiling at their

royal road to wealth or longevity, covered specula-

tions of a far deeper kind ; the study of the

transition of matter from the four Aristotelian

elements, through increasing degrees of com-

plexity, up to the highly compound forms

exhibited by organized bodies. The ' Alkimia

Speculativa' of Bacon was, indeed, not alchemy

at all as commonly understood : it was nothing

less than chemistry. 'Alkimia Speculativa,' he

says, in the twelfth chapter of the Opus Tertium^

' treats of the generation of things from their

elements, and of all inanimate things—as of the

elements and liquids (Jiumores) simple and com-

pound ; common stones, gems, and marbles
;

gold, and other metals ; sulphur, salts, pigments,

lapis lazuli, minium, and other colours ; oils,

bitumen, and very many other things—of which
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we find nothing in the books of Aristotle ; nor

are the natural philosophers or any of the Latins

acquainted with these things. And being ignorant

of them, they can know nothing of what follows

in physics, that is, of the generation of animate

things—as vegetables, animals, and man—because

knowing not what is prior, they must remain

ignorant of what is posterior. For the genera-

tion of men, and of brutes, and of plants, is from

elemental and liquid substances, and is of like

manner with the generation of inanimate things.

Wherefore, through ignorance of this science,

neither can natural philosophy, commonly so

called, be known, nor the theory, and therefore

neither the practice, of medicine ; not merely

because natural philosophy and theoretical

medicine are necessary for the practice, but

because all simple medicines are derived from

inanimate things by this science.'

Of such fundamental truths of chemical science

—as the composition of air and water, the theory

of combustion, and the chemistry of carbon—he,

like his contemporaries, was ignorant ; but the

ignorance was shared by the second Bacon with

the first, and was not to be dissipated for five

centuries. All that could be done in the mean-

while was to collect empirical information as to a

few metals and their oxides, some of the principal
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alkalis, acids, and salts. On all these things the

Arab investigators, from Geber^ downwards, had

accumulated a considerable mass of material. It

is not easy to define the results of each inquirer,

owing to the prevalent habit of describing their

procedure and results in mystical language. Self-

defence against charges of magic and imposture

was probably their motive. And that the danger

was real, the history of Bacon's life suffices to

show. His efforts to refute the charge of magic

were incessant. In his treatise, De Secretis Operibus

Artis et Naturae et de nullitate Magiae^ he describes

in detail the various procedures of the magician

—

sleight of hand, ventriloquism, pretended move-

ments of inanimate things in dim light, the aid

of accomplices, utterance of mysterious formulae,

invocation of spirits. We gather from the

description that the lapse of six centuries has

done little to change the character of charlatanism.

But Bacon was aware that the charlatan was often

in possession of valuable secrets. ' Many books

are held to be magical,' he says, ' which are not

really so, but which contain important truths
;

which are of this kind, and which are not, it is

^ [There is, however, good reason to suppose that the Latin

alchemical treatises formerly regarded as translations of the

Arabic writings of Geber or Jaber are apocryphal, being

probably original works dating from the thirteenth century.

See vol. iii of Berthelot's Chimie au rnoyen age (Paris, 1893).]
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for the experience of the wise man to decide. If

he find in them any result of natural or artificial

forces (opus naturae vel artis), let him accept

this ; otherwise let him reject them as worthless.'

Bacon carefully guards himself against denial of

the mystical force of words uttered under solemn

conditions, as in the daily miracle of the Eucharist,

or in the solemn invocations that protected the

innocent when exposed to judicial ordeal. Such

powers might be exerted for good as for evil

;

and the unlawful use of them was strictly and

severely to be condemned.

But to whatever extent Bacon may have shared

the illusions of his time with regard to the

practical operations of alchemy, it is a striking

proof of his scientific discernment that under the

head of Speculative Alchemy he should have

formed a clear, though distant, survey of chemical

science as the intermediate link between Aris-

totelian Physics and the science of living bodies.

As Physics followed on Mathematics, so did

Chemistry, in Bacon's arrangement of the sciences,

succeed Physics. After Chemistry came the

study of living bodies [Agricultura], on which

Bacon, while assigning to this science its natural

place in the series, has said little or nothing.

But on the study of plants and animals was based,

under the name of Medicina, the study of the
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physical structure and functions of man. Here

Bacon had for his guides, not Galen indeed, to

whom his references are few, but Avicenna, Hali,

and a host of Arabian professors of medical art,

to whom Galen had supplied a very substantial

foundation of anatomical and physiological know-

ledge. Bacon's short treatise, De retardandis

senectutis accidentibus^ to which reference is occa-

sionally made in the Opus Majus^ will sufficiently

illustrate his views on this branch of science.^

1 [' Bacon's treatise De retardandis senectutis accidentibus was

translated into English in 1684 by a member of the College of

Physicians, Dr Richard Brown, with notes on each chapter

which not merely throw some light on the ingredients of his

elixir vitae, but show, what is even more important, that to the

medical mind four centuries after Roger Bacon, and half a

century after Harvey, there was no a priori absurdity in the

supposition that these ingredients were of value.

' The amazing want of relativity which still continues to vitiate

historical judgments, and especially judgments in the history

of science, suggests a caution analogous to that already given

in the case of Astrology. Till the laws of living bodies were

studied at the close of the eighteenth century by Bichat, Hunter,

and others in the light of physical and chemical science, there

was no antecedent improbability in supposing the possibility of

indefinite prolongation of human life. Limits very different

from those imagined by Bacon are now universally recognized ;

but it would be rash to say that all has been done that can be

done to reach them. Again, as to the nature of the remedies.

What physician thirty years ago, looking at a case of the disease

now called myxoedema (which presents many of the appearances

of premature old age), would not have smiled on hearing that

it might be arrested or even cured by swallowing an extract
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X. EXPERIMENTAL SCIENCE

Last among the series of the natural sciences

comes that which Bacon denotes as * Scientia

Experimentalist The sample of it, for it can

hardly be regarded as more than a sample, given

in the sixth section of the Opus Majus indicates

that it was connected in Bacon's mind with no

special department of research, but was a general

method used for the double purpose of controlling

results already reached by mathematical procedure,

and of stimulating new researches in fields not as

yet opened to inquiry.^

In some respects this is the most original part

of his work. Not that experiment was a new

thing. Experiments without number had been

made by man from the time of his first appearance

on the planet. The -Greeks towards the end of

their marvellous scientific career had begun to use

experiment in their investigations of natural truth.

from the thyroid gland of a sheep ? This would be precisely

one of the cases covered by Bacon's second prerogative :
^ a

discovery made within the limits of the science of medicine,

but arrived at experimentally, and independently of medical

principles hitherto recognized. Vaccination would be another

instance.'— 6>/. Maj., vol. ii, p. 213 «.]

1 [See Note F {c) on p. 159.]

2 [See Note F (The Three Prerogatives of Experimental

Science) on p. 157.]
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Galen had applied it in his researches into the

nervous system ; Ptolemy had arrived by its means

at his remarkable discovery of the refraction of

light. The Arab astronomers, far more skilful

mechanicians than the Greeks, had constructed ex-

tremely elaborate apparatus for the same purpose,

and also to verify the equality of the angles of

incidence and reflexion. But no one before Bacon

had abstracted the method of experiment from

the concrete problem, and had seen its bearing

and importance as a universal method of research.

Implicitly men of science had begun to recognize

the value of experiment. What Bacon did was

to make the recognition explicit. Experiment

took its place as a distinct department of philosophy.

What makes this result peculiarly remarkable

is that it was reached by a thinker who was so

profoundly penetrated by the mathematical spirit.

In this matter Roger Bacon compares favourably

with his illustrious namesake of the seventeenth

century, who wholly failed to appreciate the

import of mathematical method. He rises to the

level of one greater than either—the author of

the Discours de la Methode. For Descartes as for

Roger Bacon, mathematics was clavis sctentiarum^

the key to the temple of science. But it was

held by both alike that experiment was needed to

carry out the researches which mathematical de-
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duction had suggested ; and that, as each science

grew, the share taken by experiment in its progress

was to become more and more predominant.-^

XL MORAL PHILOSOPHY

Last in order, both in the Opus Majus and in

the Scriptum Principale^ comes the science the

study of which is the keystone and crown of the

whole work—the science of life and conduct.^

All the other sciences lead up to this. Their

conclusions form its point of departure.^

The analysis * which has been given of this, as

1 [See Note G (The Mathematical and Experimental Methods)

on p. i6i.]

2 ['The seventh section of the Opus Majus is the crowning of

the work. Its total omission from the first printed edition has

entirely vitiated the popular conception of Bacon. Let us see

what he says of it in the opening sentences :
" I have dealt," he

says, "with the study of languages, with mathematics, optics,

and experimental science, and have shown how necessary they

are in the pursuit of wisdom. I now proceed to a fourth science

of greater value than these, the science of human conduct. We
leave the region of theory, we enter the domain of practice. For

though many of the foregoing sciences deal with practical

operations, yet they do so in subordination to theoretical reason.

This science deals with practical reason. It is the practicable

science /<2r excellence {autonoinatice) which teaches us the ways

of good and evil."'

—

E. a7td A.^ pp. 185-6.]

3 [See Note H (A Summary of Parts I-VII of the Opus
Majus) on p. 162 ; also Notes C and D on pp. 151, 152.]

^ \i.e. the English analysis prefixed to the Latin text of the

Op. Maj.]
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of other parts of the work, renders it unnecessary

to cover the ground a second time. But a few

remarks may be made on its salient features. In

the first part, which treats of man's relation to

God, Bacon follows the procedure common to

Aquinas, indeed to most of the schoolmen, of

pushing metaphysical reasoning as far as it can

be made to go in support of the articles of the

Catholic faith. Theology, says Aquinas (^Summa

Theol.^ Pars I, quaest. i, art. 5), uses other sciences

as her handmaids and assistants. Man is more

easily led on to things above reason, if he begins

with things which reason can demonstrate. It is

true that unassisted reason is incompetent to dis-

cover and demonstrate the doctrine of the Trinity.

' Impossibile est,' he says (Quaest. xxxii, art. i),

' per rationem naturalem ad cognitionem Trinitatis

divinarum personarum pervenire.' But he goes

on to explain that there are two modes of employ-

ing reason. One is to discover and prove a

principle : as in physics we prove the uniformity

of the motion of the heavens. The second mode
is, when the principle is admitted, to show that

certain observed effects are consistent with and

follow from it. So, for instance, assuming the

reality of our hypotheses as to eccentrics and

epicycles, we can show that the movements of the

planets take place in accordance with these hypo-
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theses. It is this latter form of reasoning that

we use in reference to the Trinity. * Trinitate

posita, congruunt hujusmodi rationes.' We find

analogies with this doctrine when we consider

what passes in our own minds. ' Ipse autem con-

ceptus cordis de ratione sua habet quod ab alio

procedatj scilicet a notitia concipientis ' (Quaest.

xxxiv, art. i). ' Quanto aliquid magis intelligitur,

tanto conceptio intellectualis est magis intima

intelligenti, et magis unum . . . unde cum divinum

intelligere sit in fine perfectionis . . . necesse est

quod Verbum divinum sit perfecte unum cum eo

a quo procedit, absque omni diversitate ' (Quaest.

xxviij art. i). Similarly (art. 3), the procession of

the Third Person is likened to the operation of

the will which we call in human beings love.

' Processio Verbi attcnditur secundum actionem

intelligibilem. Secundum! autem operationem

voluntatis invenitur in nobis quaedam alia pro-

cessio, scilicet processio amoris, secundum quam
amatum est in amante, sicut per conceptionem

verbi res dicta vel intellecta est in intelligente.

Unde et, praeter processionem Verbi, ponitur alia

processio in divinis, quae est processio amoris.' ^

Mt is perhaps hardly necessary to refer in this connexion to

Hampden's lectures on The Scholastic Philosophy considered in

its Relation to Christian Theology. Compare p. 81 (second

edition), ' The object of the Scholastic Theology was to detect
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Bacon, as we might expect, was not less eager

to find the mysteries of revelation foreshadowed

by human reason. Holding, as he has fully ex-

plained in the second part of the Opus Majus^ that

the rise and progress of Greek philosophy was

no less a part of divine providence than the

succession of the priests and prophets of Judasa,

he found without surprise that Aristotle, Plato,

Porphyry, and others had apprehended, more or

less dimly, some of the fundamental truths of

Christian theology ; among them being the Trinity,

the Incarnation, the existence of angels, and the

resurrection of the body. Moral philosophy, as

Bacon conceived it, was in every respect concurrent

with theology. ' De iisdem negotiatur quibus

theologia, licet alio modo.' It is perhaps more

surprising that he should have gathered these

truths not merely from Greek and pre-Christian

writers, but from the great Mohammedan teachers,

such as Albumazar, Avicenna, and Al-Ghazali.

Some of the most remarkable passages in the first

part of his Moral Philosophy are quotations from

Avicenna. More than once he refers to the

passage in which Avicenna, speaking of future life

in the unseen world, observes : 'Our present rela-

and draw forth from the Scripture, by aid of the subtle analysis

of the philosophy of Aristotle, the mystical truths of God on

which the Scripture Revelation was conceived to be founded.'
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tlon to that life is like that of the deaf man who
never listened to the delights of harmony, though

he never doubted that such delights existed.' Or
again :

^ We are like the palsied man to whom
delicious food is offered which yet we cannot taste

till the palsy be healed.' Avicenna tells us how the

soul's vision is clogged by bodily impulses, and

limited by the obtruding influences of the visible

world ; and he insists on the need of purging the

soul from sin, of concentration of its forces on in-

visible things, and of acceptance of revealed truth.

We may well believe that the attempt to level up

Mohammedan philosophers to the level of Christian

teachers was among the novitates for which Jerome

d'Ascoli cut short Bacon's philosophical career.

The second part of the Moral Philosophy,

dealing with the laws of civil and social life, is

summarily disposed of in two short chapters.

Possibly a reason for this cursory treatment may
be found in Bacon's aversion to the introduction

of Roman law, which finds vehement expression

in the twenty-fourth chapter of the Opus Tertium^

and again in the Compendium Studii Philosophiae

(Brewer, pp. 84-87, and 418).-^

1 Something additional on this subject was probably said in

the missing sixth part of the Moralis Philosophia. But his

language on the subject does not warrant the belief that the

subject was fully dealt with. Cf. Op. Tert.y cap. xiv, Brewer,

p. 52. [See the footnote to p. 138.]
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We are here brought face to face with the failure,

and the cause of the failure, of Bacon's social and

political ideal. He was aiming at an enlarged and

renovated Catholicism which should bind together

and incorporate all that was best and noblest in

Hebrew, Greek, and Arabic tradition in the fabric

of the Christian Church, for the spiritual govern-

ment of the world. The keystone of the fabric

was supplied by the mistress-science, theology,

resting on Mosaic and Christian revelation, con-

solidated by Aristotelian philosophy, and pene-

trated by the vital and progressive spirit of natural

science. A progressive papacy, carrying on in

continuous and harmonious development the work

which Mosaic law and Greek intellect had begun

—such was Bacon's vision :
^ and the marvellous

upheaval of thought in Paris and elsewhere

during the thirteenth century seemed to bring

that vision within reach of fulfilment.

But while Paris was building up its systems of

philosophic theology, south of the Alps, in the

rival University of Bologna, work of another kind

was going on. The study of the civil law of

Rome, which had never wholly ceased in the cities

of North Italy, had been stimulated early in the

twelfth century by the teaching of Irnerius and

others ; and from that teaching the University of

^ [See Note I (Bacon as a Catholic) on p. i66.]
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Bologna gradually arose, as the University of Paris

had arisen from the teaching of Abelard. It was

a momentous event in the history of Europe.

Civil law was a study as secular as the Roman
empire itself. Clerical and lay students sat at the

lectures side by side. ' Very early in the twelfth

century men of mature age, men of good birth

and good position, beneficed and dignified ecclesi-

astics, or sons of nobles, flocked from the remotest

parts of Europe to the lecture-rooms of Bologna.' ^

The civil law embraced the entire system of

man's social relations, and dealt with them on

principles with which theology had no concern.

The Church felt the danger, and coped with it

in the only way that was possible, by borrowing

weapons from her lay rival, and arranging her own
system of law in a form not less comprehensive

and systematic. Irnerius had hardly finished his

lectures when a fellow-citizen, the monk Gratian,

in ^. 1 148 published his great text-book of canon

law known as the Decretum^ to which, in 1234,

Gregory IX added five books of Decretals.

Nominally the situation was saved, but at the

cost of secularizing the Church. For the canon

law was in reality based on the civil law. ' Every-

thing in the Canon Law was Roman which was

^ [H. Rashdall, The Universities of Europe in the Middle

Ages, vol. i, p. 124.]
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not of directly Christian or Jewish origin.' ^ ' After

the age of Gratian the studies even of ecclesiastics

took a predominantly legal turn. Speculative

Theology was abandoned in favour of the Canon

and even of the Civil Law ; while the estrange-

ment of the Canon Law from Theology kept pace

with the increasing closeness of its union with the

Faculty of Civil Law.'^ In 12 19 Honorius III

formally prohibited the study of civil law in

Paris on the ground that it threatened to ex-

tinguish the study of theology in the one great

theological school of Europe. But prohibitions

that were powerless to exclude Aristotle were

equally impotent against the invasion of Ulpian

and Justinian.

Bacon's pages reflect very vividly the conflict of

clerical with secular influences. ' More praise,' he

says, * is gained in the Church of God by a civil

jurist, though he may know nothing but civil law

and be utterly ignorant of canon law and theology,

than by any master in theology, and he is more
quickly promoted to high ecclesiastical positions.'

' Oh that the canon law might be purged from the

superfluities of civil law, and be ordered by theo-

logy,' he exclaims, ' then would the government

of the Church be carried on honourably and suit-

ably to its high position ' {Op. Tert.^ cap. 24).

1 [Rashdall, vol. i, p. 135.] 2 j-/^^-^^^ p_ j^S.]

9
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He recurs to the same subject in a later work.
' For the last forty years the abuse of the civil law

of Italy has been undermining not merely the

study of philosophy, but the Church of God, and

all the kingdoms of Christendom.' ' They monopo-
lize,' he proceeds to say, ' every office of emolu-

ment, so that students of theology and philosophy

are deprived of the means of following their studies.

And besides this, the study of civil law is obliterat-

ing the distinction between clerical and lay pro-

fessions. The doctors of law of Bologna call them-

selves clerks and masters, though they have not

the tonsure, though they take to themselves wives,

have families, and in every respect adopt the ways

and practices of laymen. ... If clergymen and

laymen are to be subject to the same law, at least

let it be the law of England for Englishmen, and

of France for Frenchmen, and not the law of

Lombardy' {Comp. Stud. Phil,^ cap. 4).-^

When Bacon appealed to the Pope to arrest the

diffusion of civil law, he was like one who should

attempt to stop the tide or the courses of the stars.

He was fighting against the laws of historical

evolution. It was written that the constitution

1 This was written (as Brewer shows, p. Iv) in 1271, three years

after the death of Clement IV. Guy Fulcodi, before his ecclesi-

astical career began, had been a distinguished lawyer, and would

hardly have tolerated such strong language.
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of society should be settled on a human and

secular, not on a theological basis ; and the

study of civil law, radiating in the twelfth and

thirteenth centuries from Bologna into every part

of Christendom, was one of the most significant

among many signs that the function of the

Catholic Church, as the organizer of political

society, was gone.

Widely different was the future of that Church

in all that related to personal morality. Yet here

too there was much to be desired. In the third

part of the work this subject is discussed with

great fullness. ' On virtue and vice,' says Bacon,

* the ancient philosophers have spoken so wonder-

fully that a Christian man may well be astounded

at men who were unbelievers thus attaining the

summits of morality.' ' On the Christian virtues

of faith, hope, and charity,' he adds, ' we can speak

things of which they knew nothing. But in the

virtues needed for integrity of life, and for human
fellowship, we are not their equals either in word

or deed. Blameworthy and shameful in us that

it should be so.' Acting on this view. Bacon has

composed this third part almost entirely of selec-

tions from Aristotle, Plato, Cicero, and above all,

from Seneca, adding the fewest words of his own
that were needed to mould them into systematic

shape.
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He begins by adopting Aristotle's general

scheme of the moral virtues as means between

opposing vices. From these he passes to the

consideration of special vices in the order of

the seven mortal sins of Catholic theology. Six

of these deal with man's conduct under prosperous

circumstances ; the seventh, anger, with his con-

duct in adversity. Dealing briefly with the first

class, Bacon devotes much more attention to the

subject of anger. His reason for doing so lay in

the disturbing influences of this passion on the

whole of man's life, public and private ; and also

that, in seeking remedies for its ravages, we are

led up to the state of inward peace and resignation

under outward trials which forms the highest plane

to which the soul can aspire.

Nearly the whole of Seneca's three dialogues on

Anger are quoted, but with complete rearrange-

ment, in pursuance of the aim in view. Beginning

with a picture of this passion and its disastrous

effects on the highest qualities of the soul, such as

clemency, pity, and joy, he enlarges on examples

of self-restraint, and thence proceeds to consider

remedial action
;
patient inquiry, time allowed for

the mood to pass by, and constant remembrance

of human fellowship with the offender.

This leads him to the wider subject of fortitude

under calamity, of forgiveness of injury and insult.
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of recognition of the truth that whom God loves

He chastens. He concludes the section with long

selections from the dialogues on consolation under

bereavement, exile, and poverty, on the shortness

of life and the state of inward bliss and spiritual

peace. It appears that though other parts of

Seneca were well known, especially the series

of letters to Lucilius, these dialogues had escaped

notice till Bacon called attention to them. The
apocryphal correspondence between Seneca and

St Paul shows that an affinity between Seneca

and Christian teaching had been widely recognized

in the Church. Nowhere is this affinity so strongly

marked as in the dialogues De Frovidentia^ De
Vita Beata^ and T)e Tranquillitate Animiy from which

Bacon has quoted so largely.

The fourth part of the Moral Philosophy con-

tains the first attempt ever made at the compara-

tive study of the religions of the world. These

Bacon ranges in six classes : Pagans, Idolaters,

Tartars, Saracens, Jews, Christians. What speci-

ally called attention to this subject in Bacon's

time were the events proceeding in Central Asia,

and already seriously affecting European politics.

Mongol hordes had swept over Russia and South

Eastern Europe, and were threatening the western

kingdoms. Franciscan and Dominican mission-

aries had been sent by Pope Innocent IV and by
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Louis IX to investigate the danger at its source.^

The reports brought back by these missionaries,

especially those of Carpini and Rubruquis, brought

the religious problem before the view of the

leaders of the Church in all its magnitude. It

was seen that beyond the Christian world, beyond

the Mohammedan world which bounded it, there

lay regions of unsuspected magnitude in the

extreme East, where other creeds prevailed. One
of these was Buddhism, recently imported into

Central Asia from Tibet, with its elaborate

monastic system, its image-worship, and its com-

plicated liturgy. This creed was always spoken

of by Rubruquis and Carpini, as by Marco Polo

in the succeeding generation, as Idolatry. Christi-

anity of the Nestorian type was widely dis-

seminated ; though not, it would seem, in its

^ ['At the Council of Lyons in 1245 it was decided by Pope
Innocent IV to send a mission to the Tartar Khan (Kuyuk,

grandson of Chinghis). Carpini of Perugia, one of St Francis's

earhest disciples, was chosen to conduct the mission. He
reached the Khan's headquarters in Siberia in the following

year, and he has left us a full record of his travels. Eight years

afterwards a similar mission was sent by Louis IX, and entrusted

to a Flemish Franciscan, Rubruk, often spoken of as Rubruquis.

His account of Central Asia and its inhabitants is even more
full of life and incident than Carpini's. I dwell upon these

missions because of the deep impression which they made on the

mind of Bacon, who makes repeated references to them in the

fourth and the seventh sections of his Opus Majics.''—E. and A.^

p. 169.]
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most highly militant form. Side by side with

these were tribes whose religion was of a lower

grade, not rising above the rudest fetichism ; these

were spoken of as Pagans. Between these various

modes of faith the Tartar chiefs held a doubtful

and almost neutral attitude. If these could be

brought within the pale of the Catholic Church,

Mohammedanism, crushed between the forces of

the West and the extreme East, would cease to

be a danger. The issue remained undecided in

Bacon's time. But we can imagine with what

interest he would confer, as he tells us that he

did, with Rubruquis on his return to Paris, and

listen to his story of the Parliament of Religions,

Saracen, Christian, and Buddhist, held at Kara

Korum at the suggestion, and under the presi-

dency, of Mangu Khan. {Cf, vol. ii, p. 387.)^

In Bacon's demonstration of the superiority of

Christianity to other religions, use is made of this

singular experiment. The majority of those who

^ [' The account of this reHgious parliament will be found in

pp. 352-360 of Rubruquis's narrative ;2 it is full of interest.

There was a very large gathering of Nestorian Christians, of

Mussulmans, and of Buddhists, here called Tuini, each bringing

their wisest as champions. Violent or contentious language was
strictly forbidden under pain of death. Three arbiters, a

Christian, a Mohammedan, and a Buddhist, were appointed.'

—

Op. Maj,^ vol. ii, p. 387 «.]

2 \Recueil de Voyages et de Mhnoires (Paris Geog. Soc), t. iv,

1839-]
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took part in it accepted the unity of God. The

Pagans were few in number. The Buddhists

(spoken of as Idolaters) raised the question of

the origin of evil as an objection to a single ruler

of the universe ; but they allowed the question

to be evaded. The Tartars, though somewhat

indifferent on religious matters, were disposed to

side with the Mohammedans and Christians in

maintaining the unity of God. On the whole,

the conclusion to which this conference tended

was a fair sample, in Bacon's judgment, of the

preponderating voice of mankind.

Appeal is then made to Aristotelian reasoning

as to the necessity of a First Cause. The attri-

butes of wisdom and goodness are shown to

follow from omnipotence. Man's duty being to

do God's will, how is man to know it ? Evidently

by revelation. And which revelatioi,i is true ?

There can be but one : for if there were more

the human race could not be united. ' The

unity of the Church follows from the unity of

God. If there were more gods than one, more

worlds than one, and more mankinds than one,

then there might be more revelations than one,

but not otherwise.' Which, then, is the true

revelation ? On a comparison of the six religions

before us, three, the Pagan, the Buddhist, and

the Tartar, are at once ruled out. Of the three
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that remain, the Jewish, the Saracen, and the

Christian, philosophic reasoning, external and

miraculous evidence, and ethical purity combine

in giving preference to the last. The book, as

we have it, closes with some ardent and rapturous

words on the Sacrament of the Altar, as the

means whereby Christ always remains present

with His Church.

Of the two missing parts we are not left in

entire ignorance. We know from the fourteenth

chapter of the Opus Tertium that the purpose of

the fifth part was to insist upon such modes of

setting forth moral truth as were likely to impress,

not merely the intellect, but the emotions and

character of the hearer. The art of preaching,

Bacon thought, was one demanding the most

serious and systematic study. Rhetoric was no

mere field for the gratification of vanity by orna-

mental display. It was a part of logic, and the

most important part, since by its means truth was

so conveyed to the listener that ' he is seized un-

awares and lifted above himself and filled with

thoughts beyond his power to control, so that

if evil he is absorbed by the love of good, if

imperfect he receives the spirit of perfection, not

through violence, but through the strong and

gentle power of speech.' Rhetoric thus conceived

implied the study of music in its widest sense,
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the study of rhythm and metre, the management

of voice and of gesture {Op. Tert.^ cap. 75).

The sixth and final part of Bacon's Moral

Philosophy treated, he says, of lawsuits and of

justice. He implies, however, that he dealt with

this subject cursorily.-^

XII. GENERAL CHARACTERISTICS
OF THE OPUS MAJUS

The question presents itself : How far can the

Opus Majus^ with its two appendices, the Opus

Minus and the Opus Tertium^ be accepted as the

final exposition of Bacon's philosophy and polity }

It is spoken of by the author throughout as a

persuasio praeamhula. It is a hortatory discourse

addressed to a busy statesman (for Clement IV,

like most other popes of the thirteenth century,

may be so called), urging him to initiate a reform

of Christian education, with the direct object

of establishing the ascendency of the Catholic

1 [This sixth part appears never to have been written, as on

p. 179 of Un fragment iyiedit de VOpus Tertium de Roger
Bacon precede d'une etude sur ce fragment par Pierre Duhern

(1909), the following statement by Bacon occurs :
—'Et tandem

in fine innuebam ad partem philosophic morahs ultimam, que

est de causarum et controversiarum excussione, coram judice,

inter partes : et excusavi me ab expositione istius partis.']



THE OPUS MJJUS 139

Church over all nations and religions of the

world.

A fundamental principle with Bacon was that

truth of whatever kind was homogeneous. ' All

the sciences,' he said, ' are connected ; they lend

each other material aid as parts of one great

whole, each doing its own work, not for itself

alone, but for the other parts ; as the eye guides

the whole body, and the foot sustains it and

leads it from place to place. As with an eye

torn out, or a foot cut off, so is it with the

different departments of wisdom ; none can

attain its proper result separately, since all are

parts of one and the same complete wisdom *

{pp. Tert.^ cap. 4). Much light is thrown by

passages like these, and there are many such,

on the varied and at first sight heterogeneous

character of the Opus Majus. A glance at the

Index ^ of this edition will give some notion of

the multiplicity of the topics treated. History

of philosophy, comparative philology, mathe-

matics, astronomy, geography, optics, the physi-

ology of sensation, all find a place ; and all are

subordinated to the service of the Catholic

Church as the guardian of the highest interests

of man. All these topics are handled so far and

in such a way as to convince the Pope, or others

^ \i.e. the Index to vols, i and ii of the Op. MaJ.]
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in authority, of the width of the field to be

cultivated, and of the importance of the object

in view. Bacon's procedure is like that of a

traveller in a new world, who brings back

specimens of its produce, with the view of per-

suading the authorities of his country to under-

take a more systematic exploration. To that

further and more complete inquiry he proposed

to devote the remainder of his life. He speaks

of it in several passages of the present work

under the title of Scriptum Principale. But, as

we have reason to believe, of the twenty-five

years of life that remained, more than half were

sterilized by his imprisonment. When released,

though he persevered, like Galileo, indomitably

to the end, he was too old to think with his former

vigour, and was capable only of such inferior

work as the Compendium Studii Theologiae^ or the

Commentary on the Secre^um Secretorum. There

remain the years between 1268 and 1278. They

produced the Compendium Studii Philosophiae

(published by Brewer), the Communia Naturalium^

the Communia Mathematicae^ and other fragments

of the Scriptum Principale. But, making large

allowance for what may have been lost through

neglect or through malignant hostility, or for

what may yet remain to be discovered, the

balance of probabilities indicates clearly enough
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that the Scriptum Principale was never brought to

completion. The Opus Majus remains the one

work in which the central thought of Bacon is

dominant from first to last ; the unity of science,

and its subordination to the highest ethical

purpose conceivable by man.

Another characteristic of Bacon's philosophy,

to which it seems to me that sufficient attention

has not yet been called, is the sense of historical

continuity by which it is pervaded. Not indeed

that Bacon stood alone in this respect. Comte,

in a remarkable passage ^ of his appreciation of the

mediaeval Church, called attention, perhaps for

the first time, to the awakening of the historic

sense which the very constitution of that Church

involved ; rising as it did from the threefold root

of Roman law, Greek thought, and Hebrew
theocracy. As an example of this influence, he

proceeds to quote the example of Bossuet, one

of the first of European thinkers to form, in

however imperfect a way, a broad and definite

conception of the unity of history. But the

example of Roger Bacon, writing four centuries

earlier, is even stronger and more startling. Two
centuries before the Renaissance, he states ex-

plicitly what others may have implicitly thought,

but would have shrunk from avowing even to

1 \Philosophie Positive^ vol. v, p. 247, ed. Littre.]
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themselves, that the whole course of the in-

tellectual development of mankind from the

beginning of the world was not multiple but

one, not discrete but continuous. He takes

pains to synchronize the demi-gods, the heroes,

and the thinkers of Greece with the kings and

prophets of Judaea. In his conception, philo-

sophy, science, and religious truth had a common
origin with the patriarchs : though separated in

later centuries, they pursued a parallel course in

Judaea and in Greece. The growth of science,

no less than the growth of religion, was a process

of continuous evolution, taking place under

divine guidance. It may be said that traces of

such a doctrine as this may be found here and

there in the early fathers, and especially in the

writings of St Augustine. But a comparison of

the ninth and tenth books of the De Civitate Dei

with the second and seventh sections of the Opus

Majus^ will reveal a profound difference in the

mode of treatment, even more than in the con-

clusions reached. What the earlier writer looks

at as concessions wrung from an opponent, the

later hails as the testimony of a friend. Augustine

dwells on the points that separate the Christian

from Porphyry and Seneca ; Bacon on the points

of union.

There are students of history even yet surviving
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to whom the centuries following the fall of the

Western Empire seem a chasm hard to pass ; so

that they prefer, with Vico, to conceive of an

ancient civilization which has run its course, and

a new cycle as beginning. For Roger Bacon the

apparent breach of continuity was in great part

filled up by the long series of thinkers and

students who kept the torch of science alive in

the Mohammedan schools of Mesopotamia and

Spain. A glance at the Index ^ to this edition will

show the use which Bacon made of such men
as Tobit ben Korra, Al-Farabi, Alfraganus, Al-

Kindi, Alhazen, Albumazar, Avicenna, Hali, and

Averroes. They are spoken of, and most truly,

not merely as the principal channels through

which Greek philosophy and science were intro-

duced to the Western world, but as having

increased the treasure entrusted to them ; a

treasure which the Westerns of the thirteenth

century, * unless they are dolts and asses,' will

regard it as their duty to transmit with due

interest to their posterity.^

At the close of these introductory remarks,

some attempt may be made to assign Bacon's

position in the history of human thought. It

^ [See the footnote on p. 139.]

2 [See Note J (The Mohammedan Schools of Learning) on

p. 167.]
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appears on the surface that he belongs to the

order of thinkers, typified by Pythagoras rather

than by Aristotle, who engage in speculation, not

for its own sake alone, but for the social or ethical

results that are to follow. His protests against

the intellectual prejudices of his time, his forecasts

of an age of industry and invention, the prom-

inence given to experiment, alike as the test of

received opinion and the guide to new fields

of discovery, render comparison with his great

namesake of the sixteenth century unavoidable.

Yet the resemblance is perhaps less striking than

the contrast. Between the fiery Franciscan,

doubly pledged by science and by religion to a

life of poverty, impatient of prejudice, intolerant

of dullness, reckless of personal fame or advance-

ment, and the wise man of the world richly

endowed with every literary gift, hampered in his

philosophical achievements by a throng of dubious

ambitions, there is but little in common. In

wealth of words, in brilliancy of imagination,

Francis Bacon was immeasurably superior. But

Roger Bacon had the sounder estimate and the

firmer grasp of that combination of deductive

with inductive method which marks the scientific

discoverer. Finally, Francis Bacon was of his

time ; with Roger Bacon it was far otherwise.

M. Haureau, the historian of scholastic phil-
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osophy, and also M. Renan, have suggested a

parallel (or, it may be, have adopted it from

Littre) between Roger Bacon and Auguste Comte.

Some anticipation of the Philosophie Positive there

assuredly is in Bacon's subordination of meta-

physics to science, in his serial arrangement of

the sciences, and in his avowal of a constructive

purpose as the goal of speculative inquiry. But

it is well not to push such comparisons too far.

We shall best understand Bacon's life and work

by regarding him as a progressive schoolman.

Like the other great schoolmen of the thirteenth

century, he set before himself the purpose of

strengthening the Church in her work of moral

regeneration, by surrounding her with every

intellectual resource. But the forces that he

brought to bear were not limited, like theirs, to

the stationary dialectic of Aristotle ; they were

also, in great part, drawn from the progressive

culture of natural and historical science. As

compared with his successors of the Renaissance,

his purpose was loftier ; for, in urging the con-

tinuous advancement of knowledge, he had

higher things than knowledge in view. His

aim, pursued in no spirit of utilitarian narrow-

ness, yet steadily concentrated on the moral pro-

gress of mankind, was, Induire pour deduire^ afin

de construire,

10
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Note A

—

Robert Grosseteste (p. i8)

Grosseteste [c. 1 175-1253], the Suffolk peasant,

was twenty-five years old when the century began.

In Bacon's student days he was in the full vigour

of manhood. The details of his early life are not

very precisely known to us. We know little more

than that he received his early training in the Ox-

ford schools, for at Oxford there was already a

studium generale ; in other words, a University.

Probably it was in the first year of the new century

that he went to Paris, and took his master's degree.

How many years he spent there we do not know
;

but shortly after his return we find him occupying

the highest place in Oxford, as Regent of the

Schools or of the Scholars, practically its Chancellor,

a title which at a later date was formally bestowed

on him.

Grosseteste fills so important a position in

146
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Bacon's early life that it is impossible to pass

him by. Putting together the various passages

in which Bacon speaks of him, and these are

many, we find the language used that of a grate-

ful pupil speaking of a revered master. On two

fundamental points Bacon is never tired of insist-

ing : Grosseteste's knowledge of science, and his

recognition of the value of Greek and Hebrew
philology, not indeed as an instrument of mental

training (that was not thought of in those days),

but as the means for acquiring accurate and

authentic knowledge of the Hebrew and Greek

scriptures, and of the scientific works of Aristotle

and the mathematicians and naturalistswho followed

him. In the admirable work recently published

[1899] on Grosseteste by Mr F. S. Stevenson will

be found (p. 49) an account of his Compendium

Scientiarum^ a classification of all departments of

knowledge then explored. In point of compre-

hensiveness it amply justifies the statement of his

great disciple. The Lord Robert Grosseteste, said

Bacon, novit scientias^ was acquainted with the

sciences. Grosseteste's Compendium was not

merely an Encyclopaedia. Of these miscellaneous

collections of knowledge there was more than one

in the thirteenth century. The De Proprietatihus

rerum of Bartholomew, for instance, had a wide

circulation, and was known to Bacon. So too was
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the Speculum of Vincent of Beauvais, a work rival-

ling in bulk and weight that encyclopaedic work

of our own time which has found such favour

with the managers of The Times. Grosseteste's

researches in mathematical and physical science

covered less ground than these, but were far more

real and fruitful. He had profited by that great

initiator of modern science early in the twelfth

century, Adelard of Bath, the first translator of

Euclid's geometry into Latin. Adelard had been

followed later in the twelfth century, and early in

the thirteenth, by a series of mathematicians, among
whom Alexander Neckham, Alfred of Sershall, and

John of Holywood or Halifax may be mentioned.

Of the two greatest mathematicians of that time,

Leonardo Fibonacci, the merchant of Pisa, and

Jordan of Saxony, the second general of the

Dominicans, Grosseteste probably knew nothing.

But Grosseteste was more than a mathematician.

He was a great moral teacher and he was a good

social reformer. We are not surprised to find in

his Compendium Scientiarum one section devoted to

ethics, for we know the attention which he gave

to translations of the Ethics of Aristotle, and

another section appropriated to agricultural and

domestic economy, for on both these subjects he

left us works of great historical interest, notably

his Rules for the management of an estate made
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for the Countess of Lincoln to guard and govern

her Lands and Hostel. Summing up all that we
know of Grosseteste's many-sided life and work,

we may be sure that so large and rich a nature

counted for very much in the direction of Roger

Bacon's career.

—

E. and A.^ pp. 161-3.

Note B—Aristotle and the University

OF Paris (p. 20)

That. Paris from the middle of the twelfth to

the close of the thirteenth century was the principal

focus of intellectual life in Europe hardly needs

demonstration. Then as now it was the most

international of cities ; then as now it was the

region in which thought was most swiftly trans-

muted into deed. Abelard's duel with St Bernard

in II 40 had left permanent traces, which prepared

the next generation of students for willing recep-

tion of the new light coming over the Pyrenees

from Toledo. It was seen that the Aristotle of

the Mohammedan world, the Aristotle of Avicenna

and Averroes, contained a whole world of new
knowledge about man, about natural history, about

the constitution of the universe, of which the

student of Aristotle's Logic (and nothing but

his Logic had hitherto been known) had never

dreamed. And now began the series of strange
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vicissitudes in the reputation of Aristotle described

in John de Launoy's interesting book. In 1209

the study of Aristotle's Physics and Metaphysics

was prohibited by the Council of Paris, and the

prohibition was confirmed six years afterwards

by the Papal Legate. In 1 543 Peter Ramus was

criminally prosecuted by the University before the

Parlement of Paris for the impiety of maintaining

Aristotle not to be infallible. Returning to the

thirteenth century, the condemnation of Aristotle

by the Papal Legate in 1 2
1
5 was much mitigated

by Pope Gregory IX in 1231, and by the middle

of the century, at the time when Albert, Thomas

Aquinas, and Bacon were in Paris, there was no

longer any difficulty in studying Aristotle or his

Arabian commentators. Aristotle was at the

height of his legitimate power ; the pedantifying

process that was ultimately to explain, though not

to justify, his depreciation by the second Bacon,

had not yet begun, or at least was only visible

to the prophetic eyes of Roger.

—

E. and A.^

pp. 168-9.
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Note C—Table of the Seven Parts of the

Opus Majus (pp. 61, 122)

Part I. The Four General Causes of Human
Ignorance and Error

—

Undue regard to Authority, Custom, Popular Pre-

judice, and a False Conceit of our own Wisdom

Part II. The Close Affinity between Philosophy

and Theology

Part III. The Utility of the Study of Foreign

Languages

Part IV. The Utility of Mathematical Science

—

Its Method and Objects—Its Uses in Astronomy,

Optics, Theology, Chronology, Astrology, and

the Correction of the Calendar—Geographical

Treatise

Part V. Perspective or Optics

—

General Principles of Vision, Physical and Mental

—Direct Vision—Reflexion and Refraction

Part VI. Experimental Science

—

A General Means of Investigation and Verification

—Its Three Prerogatives

Part VII. Moral Philosophy

—

The Final and Supreme Science—Man's Relation to

God—Civic and Personal Morality—Compara-

tive Study of Religions—Superiority of the

Christian Faith
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Note D—Table of the Scriptum Principale

(pp. 6i, 122)

{as planned and in part written by Bacon)

Vol. I. Comparative Grammar and Logic

—

Corresponding in name to the divisions of the

mediaeval Trivium. (The following probably

form parts of this volume : Compendium Studii

Philosophiae and the Grammatica Graeca)

Vol. IL Mathematics

—

(i) Preliminary Principles [Communia Mathemattcae)

(2) Special Branches, corresponding in name to

the divisions of the mediaeval Quadrivium

(Geometry, Arithmetic, Astronomy, and

Music)

Vol. in. Natural Science

—

(i) General Principles [Communia Naturalium)

(2) Perspective or Optics (probably represented by

the De MultipUcatione Specierum)

(3) Astronomy, including Geography and Astro-

logy [De Celestihus vel de Coelo et mundo)

(4) Barology

(5) Alchemy (Speculative)

(6) Agriculture

(7) Medicine

(8) Experimental Science

Vol. IV. Metaphysics and Morals

—

(A portion of the Metaphysica is known)
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Note E—Bacon's Geography (pp. 36, 80)

The fourth section of the Opus Majus is devoted

to Mathematics. ... As the ruler of Christendom,

destined soon, it was hoped, to be the spiritual

governor of the whole world, the Pope should

possess, said Bacon, a complete survey of his

domain. He should know the precise position of

every important city in the world, its distance

from European centres, its latitude and longitude,

its climate, the character of its population, and

above all, the nature of their religion. Now
much of this needful knowledge. Bacon goes on

to explain, is available for us through the great

astronomer and geographer Ptolemy, whose works

have been preserved to us in the schools of

science instituted four hundred years before by

the successors of Mohammed in Bagdad, and by

the ofFshoots of that school which in later times

have been brought to Spain.

How carefully Ptolemy's Syntaxis^ or, as Arab

scholars called it, Almagest^ and his Geographia

founded upon it, had been studied by Bacon, the

Geographical subsection of his Opus Majus shows

clearly enough. Bacon saw very clearly that

between Ptolemy's determinations of latitude and

those of longitude a great distinction was to be

made. To find the latitude of a place is a com-
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paratively easy problem. All that is needed is to

observe the angular distance of the sun from the

zenith on the longest day of the year, the day

called the summer solstice, when the sun mounts

highest in the sky. When Eratosthenes of Alex-

andria, two centuries before Christ, observed that

on the summer solstice at noon the sun shone

at Syene into a deep well, that is, was directly

above the observer's head, whereas at Alexandria

on the same day at noon the sun was the fiftieth

part of a circumference (in other words, 7° 12')

short of the zenith, it was easy to measure the

distance between Syene and Alexandria, and in

this way to determine the geographical length of

a degree, assuming the earth to be a sphere.^ In

this way the position of places north and south

of the equator was fairly well known to the

Greeks, and was still better known to the Arabs,

whose instruments were far more accurate than

those of the Greeks.

But the case was wholly otherwise with regard

1 [' But the uncertainty as to the Greek measures of length,

and the coarseness of their astronomical instruments (indepen-

dently of the fact that Alexandria and Syene are not on the same
meridian), make it impossible to deduce any precise result from

this observation. The Arabian instruments were better, but

were obviously insufficient as a basis for solving the problem here

discussed by Bacon, of the earth's magnitude.'

—

Op. Maj.^ vol. i,

p. 225 «.]
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to distances east and west. This required the

power of accurately measuring time ; and in time-

measurement the ancient world, and even the

modern world, was very deficient till the seven-

teenth and eighteenth centuries.

Ptolemy's maps give four parallels of south

latitude and twenty of north latitude. His
degrees of longitude are measured along the

equator, starting from Ferro in the Canary Islands,

regarded as the farthest known land to the West.

The positions assigned to each place depend in

very few cases on accurate astronomical observa-

tions. Most of them are inferences derived from

the statements made by travellers. Bacon was, I

believe, the first of Western thinkers to be fully

aware of their fallacy. The whole work, as he

insists repeatedly, needed to be done over again

by accurate astronomical survey of the known
world, and especially of the Far East, which in

his time was gradually coming into view. Such a

survey could, Bacon observes, only be carried out

{Op. Maj.^ vol. i, p. 300) ' by papal or imperial

authority, or by the help of some great king

lending his aid to philosophic inquirers.'

Meantime accurate geographical information

being, as considered, urgently necessary both for

the study of human nature as affected by the

influence of climate, and also for the spiritual
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government of the world, and for the direction

of missions aimed at bringing barbarous nations

within the pale of Christian civilization, Bacon

did the best he could under the circumstances.

He compiled his geographical treatise from such

sources as were available, taking for his basis

the mathematical geography of Ptolemy, and

collating Ptolemy's conclusions with all the in-

formation he could get from Aristotle, from the

Scriptures, from Pliny, from Seneca, from Jerome,

Orosius, Isidore, and other writers accessible to

him. But he never lost an opportunity of obtain-

ing first-hand information from travellers who

had themselves seen the countries he describes.

* Especially in the northern regions of Asia,' he says,

' I shall follow the account of Brother William, whom
the Lord King Louis of France sent to the Tartars in the

year of our Lord 1253. ^^ travelled over the regions

of the north and east and the lands leading to them, and

he wrote of what he had seen to this illustrious king. I

have carefully studied his book, and have conversed with

its author, and also with many others who have explored

countries of the east and south.' ^

Remember that all this was many years before

the time of Marco Polo.

—

E. and A.^ pp. 170-2.

1 \pp.Maj.,\o\. i, p. 305.]
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Note F—The Three Prerogatives of Experi-

mental Science (p. 120)

{a) The Three Prerogatives

This word \j)rerogative'\ is used as the equivalent

of dignitaSy which is sometimes, in mediaeval

Latin, the translation of a^lcojuia, ' Leading feature

'

will perhaps best express its meaning. In any

case, these prerogatives are as follow:—
(i) Experimental science confirms conclusions to

which other scientific methods already point.

(2) It reaches results which take their place in

existing sciences, but which are entirely new.

(3) It creates new departments of science.

It will be seen by reference to the Novum
Organum (lib. ii, 21), and to the note on that

passage on p. 413 of Dr Fowler's edition

(1878), that Francis Bacon uses the word in an

entirely different sense from that intended in the

Opus Majus. With regard to the first of Roger

Bacon's prerogatives^ a passage from Whewell

{Hist, of Induct. Sciences^ vol. i, p. 373, ed. of 1857)

may be quoted. ' We may observe that by mak-

ing Mathematics and Experiment the two great

points of his recommendation, Bacon directed his

improvement to the two essential parts of all

knowledge, Ideas and Facts, and thus took the
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course which the most enlightened philosophy-

would have suggested. He did not urge the

prosecution of experiment to the comparative

neglect of the existing mathematical sciences and

conceptions ; a fault which there is some ground

for ascribing to his great namesake and successor.*

—Op. Maj.^ vol. iij p. 172 n,

(J?)
The First Prerogative

The foregoing chapters [on the rainbow] must

be judged partly as a piece of scientific research,

partly as a method ; as an illustration that is

of Roger Bacon's first prerogative^ the confirma-

tion of mathematical reasoning by experiment

and observation. It will be noted that these last

words are used in the widest sense ; being made

applicable, as the first chapter shows, to the draw-

ing of a geometrical diagram : an extension of

ordinary use which reminds us of the opening

sentences of Wallis' Arithmetica Infinitorum (1655),

in which the inductive method is frankly applied

to the investigation of series.

Bacon was led by his method to some sound

results. He begins with a collection of phenomena,

colours in crystals or half-polished surfaces, in

spray from a mill-wheel, or from an oar when lit

by the sun, and the like, which, as Whewell says,

' are almost all examples of the same kind as the
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phenomena under consideration/ He combines

astronomical theory with astronomical observation

in explaining the connexion between the altitude

of the bow and that of the sun. In his proof

that the centre of the bow, of the eye, and of the

sun are always in one straight line, the union of

theory with observation is equally marked. The
conclusion that each observer sees a distinct rain-

bow is clearly drawn. Not less striking is his

discussion of the form of the rainbow ; which was

pushed as far towards the truth as was possible

at a time when the law of variation in the angles

of refraction was still undiscovered.

With regard to the colours of the rainbow, and

indeed with regard to colour in general, he shared

the ignorance, not of his own time only, but of

the three centuries and a half that followed, till

Descartes initiated the analysis of white light into

the spectrum {Meteores^ Discours huitieme).

—

Op.

Maj.y vol. ii, p. 201 n,

{c) The Second Prerogative

The second prerogative corresponds to the class

of cases in which deductive reasoning, while not

excluded, holds yet a position subordinated to

experiment. An apt illustration of it is afforded

by the whole career of the great physicist Faraday,

who, while not denying the value of mathematical
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reasoning in his electrical researches, yet made no

personal effort to acquire the use of this instru-

ment, feeling, as he used to say, that it would
withdraw him from his experiments.

—

Op. Maj.^

vol. ii, p. 202 n. [For other examples see foot-

note on p. 120.]

(d) The Third Prerogative

Bacon's third, prerogative deals with the pheno-

mena lying outside the boundaries of any science

recognized in his time, in which new departments

of knowledge were to be created by experiment

and observation alone. Here obviously the re-

straining influence of deduction from established

principles could be no longer exercised ; and

observation unguided by rational hypothesis, led

to strange results. For rules of induction, even

faintly analogous to those of the Novum Organum^

the student of the Opus Majus will seek in vain.

Yet those who are disposed to be severe on the

credulity of Roger Bacon, or of his century, will

find it well matched, if not surpassed, in the Sylva

Sylvarum of his namesake. We may go farther.

His description of the mutual attraction of the

split hazel-wands is curiously suggestive of the

procedure followed even now by water-finders,

who are not seldom consulted by practical men.

In his attempt to handle scientifically the real
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or pretended wonders exhibited by the wizards

of his time, and to sift true from false. Bacon

showed singular audacity as well as insight. The
few physicians of our time who have striven to

do the same with the allegations of clairvoyants,

have had to run the gauntlet of imputations

dangerous to their fame, though not, as in Bacon*s

case, to liberty or life.

—

Op. Maj.^ vol. ii, p. 222 n.

Note G—The Mathematical and Experi-

mental Methods (p. 122)

It is this combination of mathematical with

experimental method that marks the difference

between Roger Bacon and the more famous

author of the Novum Organum. Francis Bacon

speaks of mathematics as he speaks of Aris-

totle, with scornful irony. Roger Bacon believes

mathematics to be absolutely necessary for sound

views of nature, and at the same time to be

by itself utterly insufficient. Aristotle and the

mathematicians, he said, may supply certain

general principles of research. But their veri-

fication must be sought in special sciences

{scientia particularis)^ in optics, in chemistry

{alkimia speculativd)^ in the study of plants and

animals (agriculturd)^ and generally in experi-

mental research. Without this the natural

philosopher will be nudus^ he says : unequipped.
II
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His work will be a mere collection of deductions

from a few abstract, remote, and undeveloped

principles. (See Op. Maj.^ vol. iii, pp. 184-5.)

Something should be said of his anticipa-

tion of the physical and mechanical discoveries

of later centuries. Bacon did not invent the

telescope any more than he invented the steam-

boat or the locomotive or the flying-machine.

But his scientific imagination gave him an

astonishingly clear forecast of all these things.

What may be said of him is that he set the

world upon the right track towards their dis-

covery ; experiment and observation combined

with mathematics, when mathematics were avail-

able, and when they were not available, then

experiment and observation pursued alone.

Much of what he says on these things was

learnt in the workshop of Peter Peregrinus.

—

E. and A.^ p. 185.

Note H—A Summary of Parts I-VII of

THE Opus Ma/us^ (p. 122)

Throughout the Opus Majus there is an orderly

arrangement of the subject-matter formed with

a definite purpose, and leading up to a central

theme, the consolidation of the Catholic faith

as the supreme agency for the civilization and

ennoblement of mankind. For this end a com-
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plete renovation and reorganization of man's

intellectual forces was needed. After a brief

exposition of the four principal impediments to

wisdom—authority, habit, prejudice, and false

conceit of knowledge—Bacon proceeds in his

second part to explain the inseparable connexion

of philosophy with the highest truths of religion.

In primaeval ages both were entrusted to the

patriarchs. Subsequently, while the evolution

of religious truth was proceeding in Judaea,

Greece became the scene of the growth of phil-

osophy. Both were alike ordained in God's

providence. In our own times, as in those of

antiquity, the study of both should be carried

on continuously. But for this purpose it was

essential that the wisdom of the ancients should

be studied in the language in which it was

originally set forth. To limit students to Latin

translations is to ensure the multiplication of

error. Most of these translations, especially

those of the Bible and of Aristotle, are deplor-

ably defective, and have been made by men
imperfectly acquainted with the subject treated

of. The first condition, therefore, of a renova-

tion of learning is the systematic study of at

least three languages besides Latin, namely,

Hebrew, Greek, and Arabic.

The second condition was the application of
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mathematical method to all objects of study,

whether in the world or in the Church. Mathe-

matics is the ' gateway and the key to all other

sciences ' ; it raises the understanding to the

plane at which knowledge can be distinguished

from ignorance. Without it other sciences are

unintelligible. It reveals to us the motions of

the heavenly bodies, and the laws of the propa-

gation of force in things terrestrial, of which the

propagation of light may be taken as a type ; with-

out it we are incapable of regulating the festivals

of the Church ; we remain in ignorance of the

influences of climate upon character ; of the

position of cities and of the boundaries of

nations whom it is the function of the Catholic

Church to bring within her pale, and to control

spiritually. With these subjects the fourth and

fifth sections of the Opus Majus are occupied
;

they form the principal bulk of its contents.

But mathematical method, though essential, is

insufficient. It must be supplemented by the

method of experiment. Even a purely geo-

metrical proof is not convincing or conclusive,

until the execution of the diagram has enabled

us to add ocular, that is to say, experimental,

evidence that the demonstration is sound. This

method, moreover, will lead us into new regions

into which mathematical procedure is not able
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s

to penetrate. Experimental science governs all

the preceding sciences (' domina est omnium
scientiarum praecedentium '), it controls their

methods ; in prosecuting its own special re-

searches it makes use of their results.

Here then ends the Opus Majus as presented

in the edition of 1733. A glance at the four-

teenth and preceding chapters of the Opus Tertium^

in which the structure and purpose of the Opus

Majus are reviewed, will show how disastrously

the suppression of the seventh section of the work

has mutilated it. ' All these foregoing sciences,'

says Bacon, ' are, properly speaking, speculative.

There is indeed in every science a practical side,

as Avicenna teaches in the first book of his Art of

Medicine. Nevertheless, of Moral Philosophy

alone can it be said that it is in the special and

autonomatic sense practical, dealing as it does

with human conduct with reference to virtue and

vice, beatitude and misery. All other sciences

are called speculative : they are not concerned

with the deeds of the present or future life

affecting man's salvation or damnation. All pro-

cedures of art and of nature are directed to these

moral actions, and exist on account of them.

They are of no account except in that they

help forward right action. Thus practical and

operative sciences, as experimental alchemy and
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the rest, are regarded as speculative in reference to

the operations with which moral or political science

is concerned. This science is the mistress of

every department of philosophy. It employs and

controls them for the advantage of states and

kingdoms. It directs the choice of men who are

to study in sciences and arts for the common
good. It orders all members of the state or

kingdom so that none shall remain without his

proper work.'

—

Op. Maj.^ vol. i, pp. viii-xi.

Note I

—

Bacon as a Catholic (p. 127)

Bacon's purpose, as we have seen, was to in-

stitute under papal authority a school of scientific

and progressive culture that should enable the

West to hold its own against the East, and thus

promote the work of the Church in civilizing

and evangelizing mankind. We should wholly

misconceive him, such at least is my firm belief,

if we supposed that his language on this matter

was a veil beneath which heterodox speculation

might be allowed to pass. He was not merely

orthodox in the common acceptation of the word,

but intensely papal. The popes of his time, and

of the century before him, were great spiritual

rulers ; and such harmony between the Western *"

nations as existed was preserved by their authority.

Bacon did not live to see Boniface. With the
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downfall of an independent papacy in the four-

teenth and fifteenth centuries a wave of barbarism

and darkness swept over North-Western Europe.

One of its results was the Hundred Years' War.

Nobody thought then of studying Greek in

Oxford, or in Paris either.

We have to look on Bacon, not as a pure

speculative thinker following obscure and special

lines of research for the intellectual satisfaction

which they conveyed, but as an orthodox and

enthusiastic Catholic, convinced that the limits of

orthodoxy needed and were capable of enlargement,

that Catholic truth and scientific truth were alike

revelations proceeding from the same source, and

converging to the same end ; that scientific truth

was always growing ; and that the worst enemies

of the human race were those who thought they

possessed the whole of it.

—

E. and A.^ pp. 18 1-2.

Note J

—

The Mohammedan Schools of

Learning (p. 143)

Much has been said of late of what we owe
to the Arabs, in other words to the Mohammedan
world, in the period when scientific study was

non-existent, or, if that word be too strong, at

any rate non-progressive and stagnant, in the

schools of Christendom. Much has been said,

but I think not nearly enough.
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From the institution of the school of Bagdad

early in the ninth century to the capture of

Bagdad by the Tartar general Houlacou in 1258,

a period of more than four centuries, scientific

culture was carried on throughout the East with

restless energy. All that had been done by the

Greeks in Arithmetic, Geometry, Astronomy,

Chemistry, Natural History, the structure of the

human body, became accessible in Arabic. Even
now there are many sections of Galen's works

that are only known to us through translations

from Arabic into Latin. The best part of the

-work of Apollonius, the greatest after Archi-

medes of Greek geometers, has come to us

through the same source. And it would be an

utter mistake to suppose that all this Arabic learn-

ing was mere dead erudition. It was alive, and

grew. The Arabic instruments of observation

were more precise and accurate than those of the

Greeks. We owe to them the adoption, if not the

discovery, of decimal notation. Albategnius gave

new life to the science of Trigonometry, and

determined with nearer approach to accuracy than

Hipparchus the precession of the equinoxes.

Mohammed ben Musa laid the foundations of

modern Algebra ; Alhazen of Optics. To tell of

Arabic researches in Chemistry and Medicine

would need a volume.

—

E, and A.^ pp. 173-4.

i
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Second Edition, with 19 Plates and 114 Illustrations. Sewed, 2s.

net ; cloth, 3s. net.

New Grange (Brugh na Boinne) and other Incised Tumuli
in Ireland. With 9 Plates and 95 Illustrations. Cloth, 6s. net.

COIT (STANTON, Ph.D.). National Idealism and a State
Church. Demy Svo, cloth. 7s. 6d. net.

National Idealism and the Book of Common Prayer. An Essay

in Re-Interpretation and Revision. Demy Svo, cloth, los. 6d. net.

COLBY (ALBERT LADD). Reinforced Concrete in Europe.
Demy Svo, cloth. 14s. 6d. net.

COLE (FRANK J.), and JAMES JOHNSTONE. Pleuro-
nectes. With 1 1 Plates. 7s. net. See Liverpool Marine Biology

Memoirs, p. 42,

COLLINS (F. H.). An Epitome of Synthetic Philosophy.
With a Preface by Herbert Spencer. 5th Edition. The Synthetic

Philosophy Completed. Svo, cloth. Reduced to 5s. net.

COMMON PRAYER FOR CHRISTIAN WORSHIP: In
Ten Services for Morning and Evening. 32mo, cloth, is. 6d.

;

Svo, cloth, 3s. ; with Anthems, 4s.

CONNOLLY (DOM. R. H.), and H. W. CODRINGTON.
Two Commentaries on the Jacobite Liturgy. See Text and
Translation Society, p. 43.
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CONYBEARE (F. C, M.A.). The Ring of Pope Xystus : a
collection of Aphorisms and Short Sayings in use among Christian
Communities in the Second Century. Beautifully printed on hand-
made paper. 4s. 6d. net.

Edited by. An Ancient Armenian Version of the Apocalypse
of St John : also the Armenian Texts of Cyril of Alexandria,
Scholia de Incarnatione, and Epistle to Theodosius upon Easter.
See Text and Translation Society, p. 43.

CORNILL (Prof. CARL). The Introduction to the Canonical
Books of the 0!d Testament. Demy 8vo, cloth. los. 6d. net.

See Theological Translation Library, p. 44,

CRANE (WALTER), contributor to ''Character and Life," see

P- 5.

CREIGHTON (Mrs). Missions : their Rise and Development.
F'cap. 8vo, cloth, is. net; leather, 2s. 6d. net. Forming Volume
60 in the Home University Library ; for list, see p. 39.

CREIGHTON (CHAS., M.D.). Cancer and other Tumours of
the Breast. Researches showing their true seat and cause. The
Author was sometime Demonstrator of Anatomy, Cambridge
Medical School, and is the author of "Bovine Tuberculosis in

Man," etc. With 24 Lithographic Plates containing 138 figures

from the Author's drawings. Royal 8vo, cloth. I2s. 6d. net.

Contributions to the Physiological Theory of Tuberculosis.
Royal 8vo, cloth. 12s. 6d. net.

CUSSANS (MARGARET, B.Sc). Gammarus. With 4 Plates.

2s. net. See Liverpool Marine Biology Memoirs, p. 43.

DAKIN (W. J., M.Sc). Pecton. With 9 Plates. 4s. 6d. net.

See Liverpool Marine Biology Memoirs, p. 43.

DARBISHIRE(OTTO v.). Chondrus. With 7 Plates. 2s. 6d.

net. See Liverpool Marine Biology Memoirs, p. 42.

DAUDET (A.). Contes Militaires. 2s. 6d. See Army Series, p. 35.

DAVENPORT (CHARLES BENEDICT). Heredity in re-

lation to Eugenics, The Author is Director, Department of Experi-
mental Evolution, Cold Spring Harbour, Long Island, N.Y. ;

Secretary of the Eugenics Section American Breeders' Association.

With Diagrams and Coloured Plate. Demy 8vo, cloth. 8s. 6d. net.

DAVIDS (Mrs RHYS, M.A.). Buddhism. F'cap. 8vo, cloth,

IS. net ; leather, 2s. 6d. net. Forming Vol. 47 in the Home
University Library ; for list, see p. 39.

DAVIDS (T. W. RHYS). Lectures on Some Points in the His-
tory of Indian Buddhism. The Hibbert Lectures, 1881. 2nd Edition.

Demy 8vo, cloth. Library Edition, los. 6d. Cheap Edition, 3s. 6d.

DAVIS (H. W. C, M.A.). Mediaeval Europe. (With Maps.)
F'cap. 8vo, cloth, is. net ; leather, 2s. 6d. net. Forming Vol. 13
in the Home University Library ; for list, see p. 39.
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DELBOS (L.). Nautical Terms in English and French and
French and English. With Notes and Tables. For the use of
Naval Officers and Naval Cadets. By Leon Delbos, M.A.
4'h Edition, with additional Plates. Cloth. 7s. 6d. net.

The Student's Graduated French Reader. Remodelled and
rewritten. Edited, with Notes and a Complete Vocabulary. First

Year— Part I. Anecdotes, Tales, and Exercises. Part II. Tales,
Historical Pieces, and Exercises, is. 6d. each.

DELITZSCH(DrFRIEDRICH). Babel and Bible. Authorised
Translation. Edited, by Rev. C. H. W. Johns. 4s. 6d. net.

See Crown Theological Library, p. 36.

DEWALL (JOHANNES V.). Auf Verlornem Posten and
Nazzarena Danti. 3s. See Army Series, p. 35.

DIBBLEE (G. BINNEY). The Newspaper. F'cap. 8vo, cloth
IS. net ; leather, 2s. 6d. net. Forming Vol. 69 in Home Uni-
versity Library ; for list, see p. 39.

DICKSON (H. N., D.Sc). Climate and V/eather. F'cap. 8vo,
cloth, IS. net ; leather, 2s. 6d. net. Forming Vol. 36 in the

Home University Library ; for list, see p. 39.

DIGGLE (Rt. Rev. J. W., D.D.). The Foundations of Duty
or, Man's Duty to God, His Fellowmen, and Him.self. Crown
8vo, cloth, 3s. 6d. net.

DILLMANN (A.). Ethiopic Grammar. Translated from C.

Bezold's Second German Edition. By Rev. J. A. Crichton, D.D.
With Index of Passages, Philological Tables, etc. i vol., royal

8vo. 25s. net.

DiPAVAMSA (THE) : A Buddhist Historical Record in the
Pali Language. Edited, with an English Translation, by Dr
H. Oldenberg. Svo, cloth. 21s.

DOBSCHUTZ (ERNST VON, D.D.). Christian Life in the
Primitive Church. The Author is Professor of New Testament
Theology in the University of Strassburg. Translated by Rev.
G. Bremner, and edited by the Rev. W. D. Morrison, LL.D.
Demy Svo, cloth. los. 6d. See Theological Translation Library,

New Series, p. 44.

DOLE (CHARLES F.). The Ethics of Progress, or the Theory
and the Practice by which Civilisation proceeds. Small demy 8vo,

cloth. 6s. net.

DRUMMOND (Dr JAMES, LL.D.). Philo Judaeus ; or, The
Jewish Alexandrian Philosophy in its Development and Completion.

2 vols. Svo, cloth. 2 IS.

Via, Veritas, Vita. Lectures on Christianity in its most Simple
and Intelligible Form. Hibbert Lectures, 1894. Demy Svo.

Library Edition, los. 6d. Cheap Edition; 3s. 6d.

DUNCAN (DAVID, LL.D.). The Life and Letters of Herbert
Spencer. With 17 Illustrations. Cheap Reissue. 6s. net.

EMERY (F. B., M.A.). Elementary Chemistry. With numerous
Illustrations. 8s. 6d. net.
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ENGELHARDT(V.). The Electrolysis of Water. 8vo. Pages

x + 140. 90 Illustrations. 5s.net.

ENGLAND AND GERMANY. By Leaders of Public Opinion

in both Empires, among whom may be mentioned :— Rt. Hon.
Arthur J. Balfour, Viscount Haldane of Cloan, Rt. Hon. A. Bonar
Law, Baron Alfred von Rothschild, Rt. Hon. Herbert Samuel, Sir

Rufus Isaacs, Norman Angell, J. Ramsay MacDonald, M.P.,

J. A. Spender, Excell. Karl Galster, Ernst Basserman,

Professor Dr Riesser, Baron Wilhelm von Pechmann, Professor

Wilhelm Wundt, Dr Walther Rathenau, August Thyssen, sen.,

His Excellency Dr Adolf Wermuth, Excell. von HoUeben, etc.

With Portraits. Stiff wrapper, is.net.

ERSKINE (Prof. J.) and Prof.W. P. TRENT. Great Writers of

America. F'cap. Svo, cloth, is. net; leather, 2s. 6d. net. Forming
Vol. 52 in the Home University Library ; for list, see p. 39.

EUCKEN (Dr RUDOLF, Jena). Knowledge and Life. Cloth,

5s. net. See Crown Theological Library, p. 36.

Present Day Ethics and their Relation to the Spiritual

Life. Cloth. 3s. net. See Crown Theological Library, p. 36.

The Life of the Spirit. An Introduction to Philosophy. Fourth

Impression. Svo, cloth. 4s. 6d. net. See Crown Theological

Library, p. 36.

The Truth of Religion. Translated from the latest revised

German edition by Rev. W. Tudor Jones, Ph.D., with a special

preface by the Author. Second Edition. Demy Svo, cloth.

I2s. 6d. net. See Theological Translation Library, New Series,

p. 44.
EUGl^NE-FASNACHT (G.). Eugene's Student's Comparative

Grammar of the French Language, with an Historical Sketch of

the Formation of French. The Author was for many years French

Master, Westminster School. For the use of Public Schools.

With Exercises. 23rd Edition, thoroughly revised. Square crown
Svo, cloth, 5s. ; or separately, Grammar, 3s. ; Exercises, 2s,6d.

French Method. Elementary French Lessons preparatory to

the same Author's Grammar. 1 8th Edition. Cloth, is. 6d.

EVANS (GEORGE). An Essay on Assyriology. With 4to Tables

of Assyrian Inscriptions. Svo, cloth. 5s.

EWALD'S (Dr H.) Commentary on the Prophets of the Old
Testament. Translated by the Rev. J. F. Smith. [Vol. I.

General Introduction, Yoel, Amos, Hosea, and Zakharya 9-11.

Vol. II. Yesaya, Obadya, and Mikah. Vol. III. Nahfim,

Ssephanya, Habaqquq, Zakharya, Y^remya. Vol. IV. Hezekiel,

Yesaya xl.-lxvi. Vol. V. Haggai, Zakharya, Malaki, Jona, Baruc,

Daniel, Appendix and Index, j 5 vols. Svo, cloth. 30s. See

Theological Translation Library, Old Series, p. 45.

Commentary on the Psalms. Translated by the Rev. E.

Johnson, M.A. 2 vols. Svo, cloth. 12s.

Commentary on the Book of Job, with Translation. Translated

from the German by the Rev. J. Frederick Smith. Svo, cloth. 6s.
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FAGUET (Prof. EMILE, of the French Academy). Initiation

into Philosophy. Translated by Sir Home Gordon, Bart. Crown
8vo, cloth. 2s. 6d. net.

Initiation into Literature. Translated by Sir Home Gordon,
Bart. Cloth. 3s. 6d. net.

FARMER (Prof. J. B.). Plant Life. (Illustrated.) F'cap. 8vo,

cloth, IS. net ; leather, 2s. 6d. net. Forming Vol. 72 in Home
University Library ; for list, see p. 39.

FARNELL (L. R., D.Litt.). The Evolution of Religion: an
Anthropological Study. Crown 8vo, cloth. 4s. 6d. net. See

Crown Theological Library, p. 36.

The Higher Aspects of Greek Religion. Lectures delivered in

Oxford and London. Being Vol. I of New Series of Hibbert
Lectures. Demy 8vo, cloth. 6s. net. See Hibbert Lectures, p. 38.

FARQUHARSON (Rt. Hon. ROBERT, LL.D.) The House of

Commons from Within, and other Reminiscences. Med. 8vo. With
portrait by J. S. Sargent, R.A. , never before published. 7s. 6d. net.

FARRIE (HUGH). Highways and Byways in Literature. A
volume of original Studies. Demy 8vo, cloth. 5s, net.

FINDLAY (Prof. J. J., M.A., Ph.D.). The School. An Intro-

duction to the Study of Education. F'cap. Svo, cloth, is. net

;

leather, 2s. 6d. net. Forming Vol. 38 in the Home University

Library ; for list, see p. 39.

FISCHER (Prof. EMIL, of Berlin University). Introduction to

the Preparation of Organic Compounds. Translated with the

Author's sanction from the new German edition by R. V. Stanford,

B.Sc, Ph.D. With figures in the text. Crown Svo, cloth. 4s.net.

FISHER (HERBERT, M.A., F.B.A., LL.D.), Editor, Home
University Library ; for list, see p. 39.

Napoleon. (With Maps.) F'cap. Svo, cloth, is. net; leather,

2s, 6d, net. Forming Vol. 61 in Home University Library

;

for list, see p. 39.

FOUR GOSPELS (THE) AS HISTORICAL RECORDS.
8vo, cloth. 15s.

FOWLER (W. WARDE, M.A.). Rome. F'cap. Svo, cloth,

IS. net ; leather, 2s. 6d. net. Forming Vol. 42 in the Home
University Library ; for list, see p. 40.

FOX (FRANK), Author of " Ramparts of Empire," etc. Problems
of the Pacific. Demy Svo, cloth. With Map. 7s. 6d. net,

FRAPS (G. S., Ph.D.). Principles of Agricultural Chemistry.
8vo, Pages x+ 140. 90 Illustrations, i7s.net,

FRY (The Rt. Hon. Sir EDWARD, G.C.B., etc). Some
Intimations of Immortality. From the Physical and Psychical

Nature of Man. Royal Svo, sewed, is. net.

GAMBLE (Prof. F. W., D.Sc, F.R,S,). The Animal World.
With Introduction by Sir Oliver Lodge. Many Illustrations.

F'cap. Svo, cloth, is, net ; leather, 2s. 6d. net. Forming Vol. 19
in the Home University Library ; for list, see p. 39.
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GARDNER (Prof. PERCY, D.Litt., F.E. A., Oxford). Modernity
and ihe Churches. 4s. 6d, net. See Crown Theological Library,

p. 36.

The Religious Experience of St Paul. Crown 8vo, cloth.

5s. net. See Crown Theological Library, p. 36.

GELDART (W. M., M.A., B.C.L.). Elements of English Lav7.
F'cap. 8vo, cloth, is. net ; leather, 2s. 6d. net. Forming Vol. 30
in the Home University Library ; for list, see p. 39.

GIBBS (PHILIP). The Eighth Year. The Dangerous Year of

Marriage. Crown 8vo, cloth. 2s. net.

GIBSpN (R. J. H.) and HELEN P. AULD, B.Sc. Codium.
With 3 Plates. Price is. 6d. net. See Liverpool Marine
Biology Memoirs, p. 42.

GILES (H. A., LL.D.). The Civilisation of China. By the well-

known Professor of Chinese in the University of Cambridge.
F'cap. 8vo, cloth, is. net ; leather, 2s. 6d. net. Forming Vol. 25
in the Home University Library ; for list, see p. 40.

GILL(CHARLES). The Book of Enoch the Prophet. Translated

from an Ethiopic MS. in the Bodleian Library, by the late Richard
Laurence, LL. D. , Archbishop of Cashel. The Text corrected from
his latest Notes by Charles Gill. Re-issue, 8vo, cloth. 5s.

GILMAN (A. F.). A Laboratory Outline for Determinations
in Quantitative Chemical Analysis. 88 pp. Cloth, 4s. net.

GIVEN (JOHN L.). Making a Newspaper. Cloth, above 300
pages. 6s. net.

GOMME (Sir LAURENCE, L., F.S.A.). London. With
number of Plates and other Illustrations. 7s. 6d. net.

GOOCH (G. P., M.A,). The History of our Time, 1885-1913.
F'cap, 8vo, cloth, is. net ; leather, 2s. 6d. net. Forming Vol. 23
in the Home University Library ; for list, see p. 39.

GOULD (F. J.). Noble Pages from German History. Crown
8vo, cloth. Illustrated, is. 6d. net.

GRAVELY (F. H., M.Sc). Polychaet Larvae. With 4 plates.

2s. 6d. net. See Liverpool Marine Biology Committee Memoirs, p. 42.

GRAY (Rev. H. B., D.D. ). The Public Schools and the Empire.
A plea for higher education in citizenship. Cloth. 6s. net.

GREEN (Rt. Rev. A. V., D.D., Bishop of Ballarat). The Ephesian
Canonical Writings : Being the Moorhouse Lectures for 1910.

Crown 8vo, cloth. 5s. net.

GREEN (Mrs J. R.). Irish Nationality. F'cap. Svo, cloth, is.

net ; leather, 2s. 6d. net. Forming Vol. 6 in the Home University

Library ; for list, see p. 39.

GREGORY (Prof. J. W., F.R.S.). The Making of the Earth.
(With 38 Maps and Figures.) F'cap. 8vo, cloth, is. net ; leather,

2s. 6d. net. Forming Vol. 53 in the Home University Library
;

for list, see p. 41.
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GRIEBEN'S ENGLISH GUIDES. Practical and handy ; size,

suitable for the pocket, 6^ + 4^, and bound in cloth.

Switzerland. A practical guide with seven IMaps, Cloth. 3s.net.

Norway and Copenhagen. With six Maps. Cloth. 3s. net.

Ostend and other Belgium Watering Places. With two
Maps. Cloth. IS. 6d. net.

Lakes of Northern Italy. With Maps. Cloth. 3s. net.

The Rhine. With Maps. Cloth. 3s. net.

North Sea Watering Places. Cloth. 3s. net.

Belgium. With Maps. Cloth. 3s. net.

Brussels and Antwerp. With Maps. Cloth, is.6d.net,
Holland. With Maps. Cloth. 3s. net.

The Riviera. With Maps. Cloth. 3s. net.

Winter Sports in Switzerland. A practical guide for those

visiting Switzerland in the winter. With Map. Cloth. 3s. net.

Dresden and Environs. With Maps. Cloth, is. 6d. net.

Munich and Environs. With Maps. Cloth, is. 6d. net.

Nuremburg and Rothenburg on the Tauber. With 2 Maps.
IS. 6d. net.

The Dolomites. With 3 Maps. 3s. net.

Naples and Capri. With seven Maps and three Ground
Plans. IS. 6d. net.

GUILD (F.N.). The Mineralogy of Arizona. Pp.104. Illus-

trated. 4s. 6d. net,

GUPPY (H. B., M.B., F.R.S.E.). Studies in Seeds and Fruits.

An Investigation with the Balance. Demy 8vo, cloth, nearly

600 pp. 15s. net.

GWYNN (Prof. JOHN, D.D.). Remnants of the Later
Syriac Versions of the Bible. 21s. net. See Text and Trans-
lation Society, p. 43.

HAERING (Prof. THEODOR). Ethics of the Christian Life.

Translated by Rev. J. S. Hill, B.D., and edited by Rev. W. D.
Morrison. Demy 8vo, cloth, los. 6d, net. See Theological

Translation Library, New Series, p. 45.

HALLIGAN (JAMES EDWARD), Soil Fertility and Ferti-

lisers. Author is Chemist in charge Louisiana State Experiment
Station. With Illustrations and Tables. Demy 8vo, cloth,

14s, 6d. net,

Fertility and Fertiliser Hints. Svo, Pages viii-f 156. 12

Figures. 5s. 6d. net.

Elementary Treatise on Stock Feeds and Feeding. Svo,

cloth. IDS. 6d. net.

HANNAY (DAVID). The Navy and Sea Power. F'cap. Svo,

cloth, IS. net ; leather, 2s. 6d, net. Forming Vol. 66 in Home
University Library ; for list, see p. 39,

HANTZSCH (A.). Elements of Stereochemistry. Translated

by Wolf. i2mo. Pages viii -r 206. 26 Figures, 6s.6d.net,
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HARDY. Elements of Analytical Geometry. 8vo. Pages
iv + 365. 163 Figures. 8s. 6d. net.

Infinitesimals and Limits. Sm. i2mo, paper. 22 pp.
6 Figures, is. net.

HARNACK (ADOLF, D.D.). The Acts of the Apostles.
Being Vol. III. of Dr Harnack's New Testament Studies. Crown
Svo, cloth. 5s. net. Vol. 26 in the Crown Theological Library

;

for list, see p. 36.

Bible Reading in the Early Church. Forming Vol. V. of New
Testament Studies. 5s. net. See Crown Theological Library, p. 37.
The Constitution and Law of the Church in the First Two
Centuries. Crown Svo, cloth. 5s. net. Vol. 31 in the Crown
Theological Library, p. 37.
The Date of the Acts and of the Synoptic Gospels. Crown
Svo, cloth. 5s. net. Forming Vol. IV. in Dr Harnack's New Testa-
ment Studies, and Vol. 33 in the Crown Theological Library, p. 37.
History of Dogma. Translated from the Third German Edition.
Edited by the late Rev. Prof. A. B. Bruce, D. D. 7 vols. Svo,
cloth, each los. 6d. ; half-leather, suitable for presentation, 12s. 6d.

See Theological Translation Library, New Series, p. 44.
Letter to the " Preussische Jahrbiicher " on the German
Emperor's Criticism of Prof. Delitzsch's Lectures on " Babel and
Bible." Translated into English by Thomas Bailey Saunders.
6d. net.

Luke, the Physician. Translated by the Rev. J. R. Wilkinson,
M.A. Being Vol. I. of Dr Harnack's New Testament Studies.

Crown Svo, cloth. 5s. net. See Crown Theological Library, p. 37.
The Mission and Expansion of Christianity in the First

Three Centuries. Second, revised and much enlarged Edition.

25s. net. Forming Vols. 19 and 20 in Theological Translation
Library, New Series ; see p. 44.
Monasticism : Its Ideals and History ; and The Confessions

of St Augustine. Two Lectures. Translated into English by
E. E. Kellet, M.A., and F. H. Marseille, Ph.D. Crown Svo,
cloth. 3s. 6d. net. Forming Vol. 2S in the Crown Theological
Library, p. 37.

The Sayings of Jesus. Being Vol. II. of Dr Harnack's New
Testament Studies. Crown Svo, cloth. 5s. net. Forming
Vol. 23 in the Crown Theological Library, p. 37.

What is Christianity ? Translated by Thomas Bailey Saunders.
Third and Revised h-dition. Crown Svo. 4s. 6d. net. Forming
Vol. 5 in the Crown Theological Library, p. 36.

and Prof. W. HERRMANN, of Marburg. Essays on the
Social Gospel. Crown Svo, cloth. 4s. net. Forming Vol. iS in

the Crown Theological Library, p. 36.

HARNACK (AXEL). Introduction to the Elements of the
Differential and Integral Calculus. From the German. Royal
Svo, cloth. los. 6d.
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HARRIS (Prof. D. FRASER). Nerves. F'cap 8vo, cloth,

IS. net ; leather, 2s. 6d. net. Forming Vol, 79 in the Home
University Library ; for list, see p. 39.

HARRISON (JANE, LL.D., D.Litt.). Ancient Art and Ritual.

F'cap. 8vo, cloth, is. net; leather, 2s. 6d. net. Forming Vol. 75
in Home University Library ; for list, see p. 39.

HART (EDWARD, Ph.D.). Chemistry for Beginners. Sm. i2mo.

Vol. I. Inorganic. Pages viii+ 188. 55 Illustrations and

2 Plates. 4th Edition. 4s. 6d. net.

Vol.11. Organic. Pages iv + 98. 1 1 Illustrations. 2s.net.

Vol. III. Experiments. Separately. 60 pages, is. net.

Second Year Chemistry. Small i2mo. 165 pp. 31 Illus. 5s. net.

HARTLAND (EDWIN SYDNEY, F.S.A.). Ritual and Belief.

Studies in the History of Religion. Demy 8vo, cloth, ios.6d.net.

HATCH (Rev. Dr). Lectures on the Influence of Greek Ideas

and Usages upon the Christian Church. Edited by Dr Fairbairn.

Hibbert Lectures, 1888. 3rd Edition. 8vo, cloth. los. 6d.

Cheap Edition, 3s. 6d.

HAUSRATH (Prof. A.). History of the New Testament Times.
The Time of the Apostles. Translated by Leonard Huxley.

With a Preface by Mrs Humphry Ward. 4 vols. 8vo, cloth. 42s.

(Uniform with the Theological Translation Library, Old Series.)

History of the New Testament Times. The Time of Jesus.

Trans, by the Revs. C. T. Poynting and P. Quenzer. 2 vols. 8vo,

cloth. I2S. 5i?^ Theological Translation Library, Old Series, p. 45.

HAWORTH (PAUL LELAND). Reconstruction and Union,
1865-1912. F'cap. 8vo, cloth. 2s. 6d. net.

HEATH (FRANCIS GEORGE). Nervation of Plants. By the

well-known Author of "Our Woodland Trees," "The Fern

World," etc. Well Illustrated, Crown 8vo. 3s. 6d. net.

All About Leaves. Well Illustrated, some in colours. 4s.6d.net.

HEBREW TEXTS, in large type for Classes:
Genesis. 2nd Edition. i6mo, cloth. is.6d. Psalms. i6mo, cloth, is.

Isaiah. i6mo, cloth, is. Job. i6mo, cloth, is.

HEESS (J. K., Ph.C). Practical Methods of the Iron and
Steel Works Chemist. Pp. 60, Cloth. 4s. 6d. net.

HENSLOW (Rev. G.). The Vulgate; The Source of False
Doctrine. Crown 8vo, cloth. 2s. 6d. net.

HERDMAN (W. A.). Ascidia. With 5 Plates. 2s. net. See

Liverpool Marine Biology Committee Memoirs, p. 42.

HERFORD (Rev. R. TRAVERS). Christianity in Talmud and
Midrash. Demy 8vo, cloth. i8s. net.

Pharisaism : Its Aims and its Methods : Crown 8vo, cloth.

5s. net. Forming Vol. 35 in the Crown Theological Library, p. 36.

HERRMANN (Prof. WILHELM). The Communion of the

Christian with God. Translated from the new German Edition

by Rev. J. S. Stanyon, M.A., and Rev. R. W. Stewart, B.D.,

B.Sc. Crown 8vo, cloth. 4s. 6d. net. Forming Vol. 15 in the

Crown Theological Library, p. 36.

14 Henrietta Street, Covent Garden, London, W.C.



14 WILLIAMS & NORGATE'S

HERRMANN (Prof. WILHELM). Faith and Morals. New
Edition. Crown Svo, cloth. 4s. 6d. net. Forming Vol. 6 in the

Crown Theological Library, p. 36.

HEWITT (C. GORDON, B.Sc). Ligia. With 4 Plates. 2s. net.

See Liverpool Marine Biology Memoirs, p. 43.

HIBBERT JOURNAL: A Quarterly Review of Religion,
Theology, and Philosophy. Edited by L. P. Jacks and G. Dawes
Hicks. In quarterly issues, 2s. 6d. net ; or yearly volumes bound
in cloth. I2s. 6d. net. Annual Subscription, los. post free.

HIBBERT JOURNAL SUPPLEMENT, 1909, entitled

JESUS OR CHRIST? Containing 18 Essays by leading

Theologians and Thinkers. Super royal 8vo, cloth. 5s. net.

HICKSON (SYDNEY J., *D.Sc., F.R.S.). Alcyonium. With
3 Plates. Price is. 6d. net. See Liverpool Marine Biology

Committee Memoirs, p. 42.

HILL (ARTHUR E., Ph.D.). Qualitative Analysis. i2mo,
cloth. 4s. 6d. net.

HINDS (J. I. D., Ph.D., LL.D.). Qualitative Chemical
Analysis. Svo, cloth. Pages viii + 266. 8s.6d.net.

HINKS (A. R., M.A.). Astronomy. F'cap. Svo, cloth, is. net
;

leather, 2S. 6d. net. Forming Vol. 31 in the Home University

Library ; for list, see p. 40.

HIRST (F. W., M.A.). The Stock Exchange. F'cap. Svo, cloth,

is. net ; leather, 2s. 6d. net. Forming V^ol. 5 in the Home
University Library ; for list, see page 39.

HOBHOUSE(Prof, L. T.,M.A.). Liberalism. F'cap. Svo, cloth,

IS. net ; leather, 2s. 6d. net. Forming Vol. 21 in the Home
University Library ; for list, see p. 40.

HOBSON (J. A., M.A.). The Science of Wealth. F'cap. Svo,

cloth, IS. net; leather, 2s. 6d. net. Foradng Vol. 16 in the

Home University Library ; for list, see p. 40.

Character and Life. See p. 5.

HOFER (E.). Erzahlungen. 3s. See Army Series of French and
German Novels, p. 35.

HOFF (J. H. VAN'T). studies in Chemical Dynamics. Revised
and enlarged by Dr Ernst Cohen, Assistant in the Chemical
Laboratory of the University of Amsterdam. Translated by
Thomas Ewan, M. Sc, Ph.D., Demonstrator of Chemistry in the

Yorkshire College, Leeds. Royal Svo, cloth. los. 6d.

HOLDERNESS (Sir T. W., K.C.S.L). Peoples and Problems
of India. The Author is Secretary of the Revenue, Statistics, and
Commerce Department of the India Office. F'cap. Svo, cloth.

Is. net; leather, 2s. 6d. net. Forming Vol. 37 in the Home
University Library ; see p. 39.

HOLLINS (DOROTHEA). The Quest. A Romance of Deliver-

ance. Demy Svo, cloth. 4s. 6d. net.
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HOME UNIVERSITY LIBRARY OF MODERN KNOW-
LEDGE. Every volume is specially written for this Library by

a recognised authority of high standing. Each volume is complete

and independent, but the series has been planned as a whole to

form a comprehensive library of modern knowledge. The Library

is published under the direction of Professor Gilbert Murray and

Mr Herbert Fisher of Oxford, Professor J. Arthur Thomson of

Aberdeen, and Professor William T. Brewster of New York.

Each volume consists of 256 pages and is issued bound in cloth at

IS. net, or in leather, 2s. 6d. net. For list of volumes, see p. 39.

HORNELL (JAMES, F.L.S.). Report to the Government of

Baroda on the Marine Zoology of Okharaandal in Kattiawar.

With Supplementary Reports on Special Groups by other

Zoologists, Demy 4to, cloth, with full-page Plates. Parti. 15s.net.

HOWE (J. L., Washington and Lee University). Inorganic
Chemistry for Schools and Colleges. Being a Second Edition

of "Inorganic Chemistry according to the Periodic Law." By
F. P. Venable and J. L. Howe. Demy 8vo, cloth. 12s. 6d. net.

HUGO (VICTOR). Les Miserables : Les Principaux Episodes.

Edited, with Life and Notes, by the late J. Boielle. 2 vols. 6th

Edition. Crown Svo, cloth. Each 3s.

Notre Dame de Paris. Adapted for the use of Schools

and Colleges. By the late J. Boielle, 2 vols. 2nd Edition.

Crown Svo, cloth. Each 3s.

HUNTER (Rev. J., D.D.). De Profundis Ciamavi, and Other
Serm.ons. Large crown Svo, cloth. 5s. net.

God and Life. A Series of Discourses. Uniform with " De
Profundis Ciamavi." Cloth. 5s. net.

The Coming Church. A Plea for a Chujch simply Christian.

Cloth. IS. 6d. net.

ILBERT (SirC. P.,K.C.B.). ParUament. Its History, Constitu-

tion, and Practice. F'cap. Svo, cloth, is. net; leather, 2s. 6d. net.

Forming Vol. I in the Home University Library ; for list, see p. 39.

IMMS (A. D., B.Sc. (Lond.). Anurida. With 7 Plates. 43. net.

See Liverpool Marine Biology Memoirs, p. 43.

ISGROVE (ANNIE, M.Sc). Eledone. With 10 Plates. 4s. 6d.

net. See Liverpool Marine Biology Memoirs, p. 42.

JACKS (L. P.), Editor of the Hibbert Journal. Mad Shepherds, and
Other Human Studies. With a frontispiece drawing by Leslie

Brooke. Crown Svo, cloth. 4s. 6d. net.

All Men are Ghosts. 5s. net.

Among the Idolmakers. Crown Svo, cloth. 5s. net.

The Alchemy of Thought and Other Essays. Demy Svo,

cloth. los. 6d. net.

JEREMIAS (Prof. ALFRED). The Old Testament in the Light

of the Ancient East. The translation is edited by Professor

C. H. W. Johns of Cambridge. With a large number of Illustra-

tions. In two volumes, demy Svo, at 25s. net. See Theological

Translation Library, New Series, p. 45.
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JOHNSTON (Sir H. H., K.C.B., D.Sc). The Opening-up of
Africa, (With Maps. ) F'cap.Svo, cloth, is. net ; leather, 2s. 6d.net.

Forming Vol. 12 in the Home University Library ; for list, see p. 39.
Views and Reviews. Essays on Racial, Political, and Colonial
Questions. Crown 8vo, cloth. 3s. 6d. net.

JOHNSTONE (J. ). British Fisheries : Their Administration and
their Problems. A short account of the Origin and Growth of

British Sea Fishery Authorities and Regulations. los. 6d. net.

Cardium. With 7 Plates. Price 2s. 6d. net. See Liverpool
Marine Biology Memoirs, p. 42.

JONES. The Freezing Point, Boiling Point, and Conductivity
Methods. l2mo. Pages vii + 64. 14 Illustrations. 3s.net.

JONES (Rev. R. CROMPTON). Hymns of Duty and Faith.

Selected and Arranged. 247 pp. F'cap. 8vo, cloth, 2nd
Edition. 3s. 6d.

Chants, Psalms, and Canticles. Selected and Pointed for

Chanting. i8mo, cloth, is. 6d.

Anthems. With Indexes and References to the Music, i8mo,
cloth. IS. 3d.

The Chants and Anthems. Together in i vol. Cloth, 2s.

A Book of Prayer. In Thirty Orders of Worship, with Additional

Prayers and Thanksgivings. iSmo, cloth. 2s. 6d. With Chants,

in I vol. i8mo, cloth. 3s.

JONES (Rev. W. TUDOR, Ph.D.). An Interpretation of Rudolf
Eucken's Philosophy. Crown 8vo, 5s, net.

JORDAN (DAVID STARR). The Stability of Truth. A
Discussion of Reality as Related to Thought and Action. Crown
8vo, cloth. 3s. 6d. net.

JORDAN (HUMFREY, R.), B.A. Blaise Pascal. A Study in

Religious Psychology. Crown 8vo, cloth. 4s. 6d. net.

JOURNAL OF THE LINNEAN SOCIETY. Botany, At
various prices. Index to Journal (Botany), 20s. Zoology. At
various prices. General Index to the first 20 vols, of the Journal

(Zoology) and the Zoological portion of the Proceedings, 20s,

JOURNAL OF THE QUEKETT MICROSCOPICAL
CLUB. Nos. 1-26, IS. net; Nos. 27-31, 2s, 6d. net. 1893,

No. 32, and following Nos., half-yearly, 3s. 6d. net.

JOURNALOFTHEROYALMICROSCOPICALSOCIETY,
containing its Transactions and Proceedings, with other Microscop-

ical Information. Bi-monthly. Previous to 1893 at various prices;

after that date bi-monthly, each 6s. net,

KAPP(GISBERT, D.Eng., M.I.E.E., M.I.C.E.). Electricity. The
Author is Professor of Electrical Engineering in the University of

Birmingham. (Illustrated.) F'cap.Svo, cloth, is. net; leather, 2s. 6d.

net. Forming Vol. 58 in the Home University Library ; see p. 41.

KAUFFMAN (RUTH and R. W.). The Latter Day Saints: A
Study of the Mormons in the Light of Economic Conditions.

Medium 8vo, cloth. los. 6d. net.
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KAUTZSCH (E., Professor). An Outline of the History of the
Literature of the Old Testament. With Chronological Tables for

the History of the Israelites. Translated by John Taylor, D.Litt.,

M.A., etc. Demy 8vo, cloth. 6s. 6d.

KEIM'S History of Jesus of Nazara: Considered in its connection

with the National Life of Israel, and related in detail. Translated

from the German by Arthur Ransom and the Rev. E. M. Geldart.

In 6 vols. Demy 8vo, cloth. 6s. each. See Theological Trans-

lation Fund Library, p. 46.

KEITH (A., M.D., LL.D.). The Human Body. The Author is

Conservator of Museum and Hunterian Professor, Royal College of

Surgeons. (Illustrated.) F'cap. 8vo, cloth, is. net ; leather, 2s. 6d.

net. Forming Vol. 57, Home University Library ; for list, see p. 39.

The Antiquity of Man. With many Illustrations. 7s. 6d. net.

KENNEDY (Rev. JAS.). Introduction to Biblical Hebrew,
presenting Graduated Instruction in the Language of the Old
Testament. 8vo, cloth. 12s.

Studies in Hebrew Synonyms. Demy 8vo, cloth. 5s.

KER(Prof. W. P., M.A.). English Literature: Mediaeval. F'cap.

Svo, clothj IS. net ; leather, 2s. 6d. net. Forming Vol. 43 in

the Home University Library ; for list, see p. 39.

KIEPERT'S Wall Maps of the Ancient World—
Wall-Map of Ancient Italy. Italia antiqua. For the study of

Livy, Sallust, Cicero, Dionysius, etc. Scale i : 800,000. Mounted
on rollers, varnished. 20s.

General Wall-Map of the Old World. Tabula orbis terrarum

antiqui ad illustrandum potissimum antiquissimi sevi usque ad
Alexandrum M. historiam. For the study of ancient history,

especially the history of the Oriental peoples: the Indians, Medes,
Persians, Babylonians, Assyrians, Egyptians, Phoenicians, etc.

Scale I : 5,400,000. Mounted on rollers, varnished. 20s.

General Wall-Map of the Roman Empire. Imperii Romani
tabula geographica. For the study of the development of

the Roman Empire. Scale i : 300,000. Mounted on rollers. 24s.

Wall-Map of Ancient Latium. Latii Veteris et finitimarum

regionum tabula. For the study of Livy, Dionysius, etc. Scale

I : 125,000. With supplement : Environs of Rome. Scale

I : 25,000. Mounted on rollers, varnished. i8s.

Wall-Map of Ancient Greece. Graeciae Antiquae tabula. For

the study of Herodotus, Thucydides, Xenophon, Strabo, Cornelius

Nepos, etc. Scale i : 500,000. Mounted on rollers, varnished. 24s.

Wall-Map of the Empires of the Persians and of Alexander
the Great. Imperia Persarum et Macedonum. For the study

of Herodotus, Xenophon, Justinian, Arian, Curtius. Scale

I : 300,000. Mounted on rollers and varnished. 20s.

14 Henrietta Street, Covent Garden, London, W.C.
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KIEPERT'S Wall-Maps of the Ancient ^ot\d -continued.

Wall-Map of Gaul, with Portions of Ancient Britain and
Ancient Germany. Gallise Cisalpinse et Transalpinae cum partibus

Britannioe et Geimanioe tabula. For the study of Caesar, Justinian,

Livy, Tacitus, etc. Scale I : 1,000,000. Mounted on rollers and
varnished 24s.

Wall-Map of Ancient Asia Minor. Asise Minoris Antique
tabula. For the study of Herodotus, Xenophon, Justinian, Arian,

Curtius, etc. Scale i : 800, oco. Mounted on rollers and varnished.

20S.

New Atlas Antiquus. Twelve Maps of the Ancient World, for

Schools and Colleges. Third hundred thousand. 1 2th Edition,

with a complete Geographical Index. Folio, boards. 6s.

Strongly bound in cloth. 7s. 6d.

KING, THE, TO HIS PEOPLE. Being the Speeches and
Messages of His Majesty (ieorge V. as Prince and Sovereign.

Published by permission. Square 8vo, art canvas. 5s. net.

KITTEL (Dr RUDOLF, of Breslau). A History of the Hebrews.
In 2 vols. 8vo, cloth. Each volume, los. 6d. Forming Vols. 3
and 6 of the Theological Translation Library, New Series ; for list,

see p. 44.

The Scientific Study of the Old Testament : Its Principal

Results, and their Bearing upon Religious Instruction. Illustrated.

5s. net. Forming Vol. 32 in the Crown Theological Library ; for

list, see p. 37.

KRAUSE (G.). Edited by. Birds' Eggs. Oologia universalis

Palaearctica. Containing about 250 coloured plates with letter-

press. English translation by O. G. Pike. To be completed in

150 parts, 4to, at 25, net each part. Parts are not sold separately.

KRAYER (PETER J.). The Use and Care of a Balance.
Small mo. Pages iv + 42. 3s. 6d. net.

KUENEN (Dr A., of Leiden). The Religion of Israel to the Fall

of the Jewish State. Translated from the Dutch by A. H. May.

3 vols. 8vo, cloth. 1 8s. See Theological Translation Fund
Library, p. 46.

Lectures on National Religions and Universal Religion.

8vo, cloth. IDS. 6d. Cheap Edition. 3s. 6d. See Hibbert
Lectures, p. 38.

KYRIAKIDES(A.). Modern Greek-English Dictionary. With
a Cypriote Vocabulary. 2nd Edition, revised throughout. Medium
8vo. 920 pages. Cloth. 15s. net.

A Modern Greek-English and English-Modern Greek Pocket
Dictionary. In 2 vols., about 650 pages each. 7s. net each volume.

New Greek-English Dialogues. 3s. 6d. net.

LAKE (KIRSOPP). The Historical Evidence for the Resurrec-
tion of Jesus Christ. The Author is Professor of New Testament

Exegesis in the University of Leiden, Holland. Crown 8vo,

cloth. 4$. 6d. net. Forming Vol. 21 in the Crown Theological

Library ; see p. 36.
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LAMMASCH (HEINRICH). Die Rechtskraft Internatio-

naler Schiedsspruche. Vol. 4 of Publications de' I'lnstitut Nobel
Norvegien. 4to, sewed. 7s. 6d. net.

LANDOLT (Dr HANS). The Optical Rotating Power of
Organic Substances and its Practical Applications. 8vo. Pages
xxi + 751. 83 Illustrations. 31s. 6d. net.

LAURIE (Prof. SIMON). Ethica : or, the Ethics of Reason.
By Scotus Novanticus. 2nd Edition. Svo, cloth. 6s.

Metaphysica Nova et Vetusta : A Return to Dualism. 2nd
Edition. Crown Svo, cloth. 6.s.

LEA (HENRY CHARLES, LL.D.). History of Sacerdotal
Celibacy in the Christian Church. 3rd Edition. Thoroughly
Revised and Reset. 2 vols. Medium 8vo, cloth. 21s. net.

LEAVENWORTH (Prof. W. S., M.Sc). Inorganic Qualitative
Chemical Analysis for Advanced Schools and Colleges. Svo.

Pages vi + 154. 6s.6d.net.
LEBLANC (Dr MAX). The Production of Chromium and its

Compounds by the Aid of the Electric Current. Demy Svo, cloth.

5s. net.

LEIPOLDT (C. LOUIS.. F.R.C.S. Eng.). Common-sense Diet-
etics. Strongly bound in cloth. Crown Svo. 2s. 6d. net.

LE ROY (Edouard). A New Philosophy : Henri Bergson.
Translated by Vincent Benson, M.A. Crown Svo, cloth, 5s. net.

LETHABY (Prof. W. R.). Architecture. Over 40 Illustrations.

F'cap. Svo, cloth, is. net; leather, 2s. 6d. net. Forming
Vol. 39 in the Home University Library ; for list, see page 40.

LEWIS (AGNES SMITH), Edited by. Old Syriac Gospels, or

Evangelion Da-Mepharreshe. This is the Text of the Sinai

Palimpsest, including the latest additions and emendations, with

the variants of the Curetonian Text, corroborations from many
other MSS., and a list of quotations from ancient authors. With
4 facsimiles. Quarto, bound half-leather. 25s. net.

Light on the Four Gospels from the Sinai Palimpsest. Cloth.

3s. 6d. net.

LLURIA (Dr ENRIQUE). Super-Organic Evolution. Nature
and the Social Problem. With a Preface by Dr D. Santiago

Ramon y Cajal. Large Crown Svo. Illustrated. 7s. 6d. net.

LOBSTEIN (PAU L). The Virgin Birth of Christ : An Historical

and Critical Essay. The Author is Professor of Dogmatics in the

University of Strassburg. Edited, with an Introduction, by Rev.
W. D. Morrison, LL.D. Crown Svo. 2s. 6d. net. Forming
Vol. 2 in the Crown Theological Library ; for list, see p. 36.

LODGE (Sir O.). Life and Matter : An Exposition of Part of the

Philosophy of Science, with Special References to the Influence

of Professor Haeckel. Second Edition, with an Appendix 01

Definitions and Explanations. Crown Svo, cloth. 2s. 6d. net.

Popular Edition. Paper Cover. 6d. net.

School Teaching and School Reform. Four Lectures on
School Curricula and Methods. 3s.

14 Henrietta Street, Covent Garden, London, W.C.



20 WILLIAMS & NORGATE'S

LONDON LIBRARY (St James's Square), Catalogue of. xiv +
1626 pages. 4to, bound in buckram. 42s. net. Supplements
I.-VIII., bound in buckram, 5s. each.

Subject Index. 4to, bound in buckram, xxxviii+1256 pages.
31S. 6d. net.

LONG (J. H.). A Text-book of Urine Analysis. Small 8vo.

Pages v + 249. 31 Illustrations. 6s.6d.net.
LORIA (ACHILLE). Les Bases Economiques de la Justice

Internationale. 4to, 3s. 6d. net. Forming Vol. 2 of Publications

de rinstitut Nobel Norvegien.
LYALL (Sir C. J., M.A., K.C.I.E.). Ancient Arabian Poetry,

chiefly Prae- Islamic. Translations, with an Introduction and
Notes. F'cap. 4to, cloth. los. 6d.

MACAN (R. W.). The Resurrection of Jesus Christ. An Essay
in Three Chapters. 8vo, cloth. 5s.

MACAULAY (THOMAS BABINGTON). The Lays of
Ancient Rome. With 8 Illustrations faithfully reproduced in

colours, and a number in black-and-white, from original drawings
by Norman Ault. Small 4to, cloth. 6s. net. Cheap Edition.

3s. 6d. net.

MACCOLL (HUGH). Man's Origin, Destiny, and Duty.
Crown Svo, cloth. 4s. 6d. net.

MACDONALD (J. RAMSAY, M.P.). The Socialist Move-
ment. F'cap. 8vo, cloth, is. net ; leather, 2s. 6d. net. Vol. 10

in the Home University Library ; for list, see p. 37.

MACDONALD (WILLIAM). From Jefferson to Lincoln.
F'cap. 8vo, cloth. 256 pp. 2s. 6d. net.

McDOUGALL (Prof. W., F.R.S., M.B.). Psychology: the
Study of Behaviour. F'cap. Svo, cloth, is. net ; leather, 2s. 6d.

net. Vol. 49 in the Home University Library ; for list, see p. 41.

MACFIE (RONALD C, M.A., M.B.). Science, Matter, and
Immortality. Crown 8vo, cloth. 5s. net.

MACGREGOR (Prof. D. H., M. A.). The Evolution of Industry.
F'cap. 8vo, cloth, is. net ; leather, 2s. 6d. net. Vol. 24 in the

Home University Library ; for list, see p. 40.

McKENDRICK (Prof. J. G., M.D.). The Principles of
Physiology. F'cap. Svo, cloth, is. net ; leather, 2s. 6d. net.

Vol. 44 in the Home University Library ; for list, see p. 40.

MACKENZIE (W. LESLIE, M.D.). Health and Disease.
F'cap. Svo, cloth, is. net; leather, 2s. 6d. net. Forming
Vol. 17 in the Home University Library ; for list, see p. 40.

MAIR (G. H., M.A.). English Literature: Modern. F'cap. Svo,

cloth, IS. net ; leather, 2s. 6d. net. Forming Vol. 27 in the Home
University Library ; for list, see p. 40.

English Literature. A Survey from Chaucer to the Present

Day. Illustrated. 6s. net.

MARETT (R. R., M.A., of Oxford). Anthropology. F'cap. Svo,

cloth, IS. net ; leather, 2s. 6d. net. Forming Vol. 41 in the

Home University Library ; for list, see p. 40.
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MARGOLIOUTH (Prof. D. S.,M.A.,D.Litt.). Mohammedanism.
F'cap. 8vo, cloth, is. net; leather, 2s. 6d. net. Forming Vol, 15
in the Home University Library ; for list, see p. 40.

Early Development of Mohammedanism. Vide Hibbert
Lectures, Second Series, p. 39.

MARKHAM (Sir CLEMENTS, K.C.B.). Vocabularies of the
General Language of the Incas of Peru. Crown 8vo, cloth.

7$. 6d. net,

MARRINER (GEORGE R., F,R.M.S.). The Kea : A New
Zealand Problem. With Illustrations. Demy Svo, cloth. 7s. 6d. net.

MARTI (KARL, Professor of Old Testament Exegesis, Bern). The
Religion of the Old Testament : Its Place among the Religions of

the Nearer East. Crown Svo, cloth, 4s. net. Forming Vol, 19
in the Crown Theological Library ; for list, see p, 36.

MARTINEAU (Mrs PHILIP). The Herbaceous Garden.
Gives full particulars how to make and arrange hardy borders,

and containing an alphabetical index of the most suitable plants.

With a large number of illustrations and 2 plates in colour. Second
Impression. Demy Svo, cloth. 7s, 6d. net.

MARTINEAU (Rev. Dr JAMES). The Relation between
Ethics and Religion. An Address. Svo, sewed, is,

Modern Materialism : Its Attitude towards Theology. A
Critique and Defence. Svo, sewed. 2s, 6d.

MASEFIELD (JOHN). Shakespeare. F'cap. Svo, cloth, is, net

;

leather, 2s. 6d, net. Forming Vol. 2 in the Home University
Library ; for list, see p. 39.

MASON (W. P.). Notes on Qualitative Analysis. Sm, i2mo.
56 pp. 3s. 6d. net.

MATHIEU (C). Para Rubber Cultivation. Manual of the

Planter in Malasia, 4to, sewed. With Illustrations and Diagrams.

MEADE (RICHARD K., B.Sc). Chemist's Pocket Manual.
i6mo. Leather. Pocket Edition. Second Edition. 12s.6d.net.

Portland Cement : Its Composition, Raw Materials, Manu-
facture, Testing, and Analysis. Second Edition. With 170 Illus-

trations, 20s. net.

MELDOLA (Prof. RAPHAEL, D.Sc, LL.D,). Chemistry.
F'cap. Svo, cloth, is, net ; leather, 2s. 6d, Forming Vol. 67 in

Home University Library ; for list, see p. 41.

MELVILLE (HELEN and LEWIS). The Seasons. An
Anthology in Prose and Verse, Forming an attractive volume,
bound in art linen. 3s. 6d. net.

MERCER (Rt. Rev. J. EDWARD, D.D,), The Soul of Pro-
gress. Being the Moorhouse Lectures for 1907, Cr, Svo, cloth, 6s.

MERCIER (Dr C. A,, F.R.C.P.). Crime and Insanity. F'cap.
Svo, cloth, IS. net ; leather, 2s. 6d, net. Forming Vol. 22 in

the Home University Library ; for list, see p, 40,
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MEREDITH (LEWIS B.). Rock Gardens. How to Make and
Maintain them. With an Introduction by F. W. Moore, A.L. S.,

and an Alphabetical List of Plants suitable for the Rock Garden,
with Notes on the aspect and soil they require. Second Edition.

Demy Svo, with Plates. 7s. 6d. net.

MERIMEE (PROSPER). Le Coup de Pistolet, etc. 2s. 6d.

See Army Series of French and German Novels, p. 35.

MIKAMI (YOSHIO). The Development of Mathematics in

China and Japan. With 67 Figures in the Text. Royal Svo,

cloth. 19s. net.

MILINDAPANHO, THE. Being Dialogues between King
Milinda and the Buddhist Sage Nagasena. The Pali Text, edited

by V. Trenckner. Crown Svo, sewed. 21s.

MITCHELL (Rev. A. F.). How to Teach the Bible. 2nd
Edition, thoroughly revised and reset. Cr. Svo, cloth. 2s. 6d. net.

MITCHELL (Rev. C. W.). The Refutation of Mani, Marcion,
and Bardaisan of St. Ephraim. 21s, net. 5^(f Text and Translation

Society, p. 43.

MOISSON (HENRI). The Electric Furnace. Svo. Pagesx + 305.

41 Illustrations. los. 6d. net.

MONTEFIORE (C. G.). Origin and Growth of Religion as
Illustrated by the Religion of the Ancient Hebrews. The Hibbert

Lectures, 1892. 2nd Edition. Svo, cloth. los. 6d. Cheap
Edition, 3s. 6d.

MOORE (Prof. BENJAMIN). The Origin and Nature of Life.

F'cap. Svo, cloth, is. net ; leather, 2s. 6d, net, Fosming Vol. 62

in Home University Library ; for list, see p. 41.

MOORE (G. E., M.A.). Ethics. The Author is Lecturer in Moral

Science in Cambridge University. F'cap. Svo, cloth, is. net
;

leather, 2s. 6d. net. Forming Vol. 54 in the Home University

Library ; for list, see p. 41-

MOORE (Prof. George F.). The Literature of the Old Testa-

ment. F'cap. Svo, cloth, is, net ; leather, 2s. 6d, net. Forming

Vol. 84 in the Home University Library ; for list, see p. 42,

MOULTON (Prof. J. H.). Early Zoroastrianism. Hibbert

Lectures 1912, Cloth. los. 6d. net. See p. 39.

MUNRO(ROBERT, M.A.,M.D.,LL,U,, F.R.S.E.). Prehistoric

Brhain. F'cap. Svo, cloth, is. net ; leather, 2s. 6d. net. Form-

ing Vol. S2 of the Home University Library ; for list, see p, 42.

MUNSTERBERG (Prof. HUGO, of Harvard). The Americans.

Translated by Edwin B. Holt, Ph.D., Instructor at Harvard

University. Royal Svo, cloth. 12s. 6d, net,

MURRAY (Prof. GILBERT, D,Litt., LL.D., F.B.A.)., Editor

of the Home University Library. For list, see p, 39,

Euripides and His Age. F'cap. Svo, cloth, is. net ; leather,

2S. 6d. net. Forming Vol, 76 of the Home University Library
;

for list, see p, 37.
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MURRAY (Sir JOHN). The Ocean. A General Account of

the Science of the Sea. F'cap. 8vo, cloth, is. net ; leather,

2s. 6d. net. Forming Vol. 78 in the Home University Library
;

for list, see p. 42.

MYRES(J. L.,M.A.,F.S.A.), The Dawn of History. TheAuthoi
is Wykeham Professor of Ancient History, Oxford, F'cap. 8vo,

cloth, IS, net ; leather, 2s. 6d. net. Forming Vol. 29 in the Home
University Library ; for list, see p, 40,

NAVILLE (EDOUARD, Ph,D., Litt.D,), The Old Egyptian
Faith. Translated by Colin Campbell, M,A,, D.D. Illustrated.

4s, 6d. net. Vol, 30 in Crown Theological Library ; for list,

see p, 37.

NESTLE (Prof. EBERHARD, of Maulbronn). An Introduction
to the Textual Criticism of the Greek New Testament. Translated

from the Second Edition, with Corrections and Additions by the

Author, by William Edie, B,D., and edited, with a Preface, by
Allan Menzies, D.D., Professor of Divinity and Biblical Criticism

in the University of St Andrews. With eleven reproductions of

Texts. Demy 8vo, los, 6d. ; half-leather, 12s, 6d. Forming
Vol. 13 in the Theological Translation Library. New Series, p, 41.

NEWBIGIN (Dr MARION). Modern Geography. Illustrated.

F'cap. 8vo, cloth, is. net,; leather, 2s, 6d. net. Forming Vol. 7

in the Home University Library ; for list, see p, 39,

NEW HEBREW SCHOOL OF POETSOFTHESPANISH-
ARABIAN EPOCH. Selected Texts with Introduction, Notes,

and Dictionary, Edited by H. Brodey, Ph.D., Rabbi in Lachod
(Bohemia), and K. Albrecht, Ph.D., Professor in Oldenburg (Grand

Duchy). English Translation of the Introduction, etc., by Mrs
Karl Albrecht. Cloth. 7s. 6d. net.

NIBELUNGENLIED. ''The Fall of the Nibelungens," other-

wise "The Book of Kriemhild." An English Translation by
W. N. Lettsom. 5th Edition. 8vo, cloth. 5s.

NIKAIDO (Y., B.Sc, M.A.). Beet-Sugar Making and its

Chemical Control. With a number of valuable Tables and Illus-

trations. Demy Svo, cloth. 12s. 6d. net.

NISSENSON. The Arrangements of Electrolytic Laboratories.

Demy 8vo. 52 Illustrations. 5s. net.

NOLDEKE(Prof. THEODOR). Compendious Syriac Grammar.
With a Table of Characters by Julius Euting. Translated (with

the sanction of the Author) from the Second and Improved German
Edition by Rev. James A. Crichton, D.D. Royal Svo. 1 8s. net.

Delectus Veterum Carminum Arabicorum Glossarium Con-
fecit A. Muller. Crown Svo, cloth. 7s. 6d.

NOYES (ARTHUR A., Ph.D.). Organic Chemistry for the

Laboratory, Small i2mo. Pp. xii-f257. 22 Illus. 6s. 6d. net.

and SAMUEL P. MULLIKEN, Ph.D. Laboratory
Experiments on Class Reactions and Identification of Organic

Substances. Svo. 81 pp. 2s. net.
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O'GRADY (STANDISH H.). Silva Gadelica (I.-XXXI.). A
Collection of Tales in Irish, with Extracts illustrating Persons

and Places. Edited from MSS. and translated. 2 vols, royal 8vo,

cloth. 42s. Or separately, Vol. I, Irish Text ; and Vol. 2,

Translation and Notes. Each Vol. 21s.

OORDT(J. F. VAN, B.A.). Cape Dutch. Phrases and Dialogues,

with Translations, preceded by short Grammatical Notes. Crown
8vo. cloth. 2s. 6d. net,

ORTH (SAMUEL P., Ph.D.). Socialism and Democracy in

Europe. Demy 8vo, 360 pages. Cloth. 6s. net.

OSTWALD (WILHELM). Natural Philosophy. Translated

by Thomas Seltzer. Crown 8vo, cloth. 4s. net.

OTTO (Prof. RUDOLF). Naturalism and Religion. Translated

by J. Arthur Thomson, Professor of Natural History in the University

of Aberdeen, and Margaret R. Thomson. Edited with an Intro-

duction by Rev. W. D. Morrison, LL.D. Crown Svo. 5s. net.

Forming Vol. 17 in the Crown Theological Library ; see p. 36.

PARKER (PERCY L.), Editor of "Public Opinion." Character
and Life. A Symposium. Containing contributions by Dr Alfred

Russel Wallace, John A. Hobson, Walter Crane, Harold Begbie,

and the late Dr Emil Reich. Crown Svo, cloth. 3s. 6d. net.

PAXSON (Prof. F. L.). The American Civil War. With Maps.

F'cap. Svo, cloth, is. net ; leather, 2s. 6d. net. Forming Vol. 48
in the Home University Library ; for list, see p. 39.

PEARSON (JOSEPH, M.Sc). Cancer. With 13 Plates. 6s. 6d.

net. See Liverpool Marine Biology Memoirs, p. 43.

PEDDIE (R. A. ). Printing at Brescia in the Fifteenth Century.
A List of the Issues. 5s. net.

PERCIVAL (G. H.). The Incarnate Purpose. Essays on the

Spiritual Unity of Life. Crown Svo, cloth. 2s. 6d. net.

PEROWNE (J. T. W., M.A.)., Editor of the Army Series of French
and German Novels. For list, see p. 35.

PERRIS (G. H.). A Short History of War and Peace. F'cap.

8vo, cloth. Is. net ; leather, 2s. 6d. net. Forming Vol. 4 in the

Home University Library ; for list, see p. 39.

PETERS (JOHN P., D.D.). Early Hebrew Story. Crown Svo,

cloth. 4s. 6d. net. Forming Vol. 7 in the Crown Theological

Library
; p. 36.

PETIT (ROBERT). How to Build an Aeroplane. Translated

from the French, with some additional matter, by Messrs T. O'B.

Hubbard and J. H- Ledeboer. With nearly 100 Illustrations.

Demy Svo, cloth. 2s. 6d. net.

PFANHAUSER (Dr W.). Production of Metallic Objects
Electrolytically. 5s. net.

PFLEIDERER (Dr O.). Lectures on the Influence of the

Apostle Paul on the Development of Christianity. Translated by

Rev. J. Frederick Smith. Being the Hibbert Lectures for 1885.

Library Edition. Demy Svo, cloth. los. 6d. Cheap Edition,

cloth. 3s. 6d. See The Hibbert Lectures, p. 36.
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PFLEIDERER (Dr O.). Paulinism : A Contribution to the
History of Primitive Christianity. 2 vols. Demy 8vo, cloth. 12s.

See Theological Translation Library, Old Series, p. 46.

Philosophy of Religion on the Basis of its History. In 4 vols.

Demy 8vo, cloth. 24s. See Theological Translation Library, Old
Series, p. 46. [Vol. 2 quite out of print.]

Primitive Christianity : Its Writings and Teachings in their

Historical Connections. 4 vols. los. 6d. net each. See

Theological Translation Library, New Series, p. 45.

The Early Christian Conception of Christ : Its Significance
and Value in the History of Religion, 3s. net. See Crown Theo-
logical Library, p. 36.

PHILLIPPS (V., B.A.). A Short Sketch of German Literature,

for Schools. 2nd Edition, revised. Pott 8vo, cloth, is.

PHILLIPS (FRANCIS C). Methods for the Analysis of

Ores, Pig Iron, and Steel. 2nd Edition. 8vo. Pages viii + 170.

3 Illustrations. 4s. 6d. net.

Chemical German : An Introduction to the Study of German
Chemical Literature. Cloth. 8s. 6d. net.

PICTON (J. ALLANSON, M. A. Lond. ). Man and the Bible. A
Review of the Place of the Bible in Human History. Demy 8vo,

cloth. 6s. net,

PIDDINGTON (HENRY). The Sailors' Horn-Book for the
Law of Storms. Being a Practical Exposition ot the Theory of the

Law of Storms, and its uses to Mariners of all Classes in all Parts

of the World. Shown by transparent Storm Cards and useful

Lessons. 7th Edition. Demy 8vo, cloth. los. 6d.

PIGOU (Prof. A. C). Unemployment. F'cap Svo, cloth, is.

net ; leather, 2s. 6d, net. Forming Vol. 85 in the Home
University Library ; for list, see p. 39.

PLATTS (J. T. ), Hon. M. A. (Oxon.
) ). A Grammar of the Persian

Language. Part I. Accidence. Broad crown Svo. los. 6d.

POLLARD (Prof. A. F., M.A.). The History of England: A
Study in Political Evolution. With a Chronological Table.

F'cap. Svo, cloth, is. net ; leather, 2s. 6d. net. Forming Vol. 33
in the Home University Library ; for list, see p. 39.

PRANKE (EDWARD J.). Cyanamid (Manufacture, Chem-
istry, and Uses). Svo. Pages vi+ 112. 8 Figures. 5s. net.

PRAY (Dr). Astigmatic Letters. Printed on Millboard, size 22 by

14 inches, is.

PROCEEDINGS OF INTERNATIONAL CONFERENCE
under the Auspices of the American Society for Judicial Settle-

ment of International Disputes, held at Washington, Dec, 1910.

In I vol., sewed. 4s. net.

PROCEEDINGS OF THE ARISTOTELIAN SOCIETY
FOR THE SYSTEMATIC STUDY OF PHILO-
SOPHY. Old Series—Odd Numbers at various prices. New
Series (yearly volumes bound in buckram)—Vols. I,-XL ready,

IDS. 6d. each net.
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PROCEEDINGS OF THE OPTICAL CONVENTION,
No. I, 1905. Crown 4to, cloth. los. net.

PROCEEDINGS AND PAPERS OF THE FIFTH INTER-
NATIONAL CONGRESS OF FREE CHRISTIANITY.
Held at Berlin, 19 10. Edited by C. W. Wendie, D.D., and V.

D. Davis, B.A. Medium 8vo, cloth. 9s, 6d. net. Sewed, 8s. 6d.

net,

PUNNETT(R. C, B.A.). Lineus. With 4 Plates. 2s.net. See

Liverpool Marine Biology Memoirs, p. 42.

RiEDER (A.). L'Arbitrage International chez les Hellenes.

4to, sewed. los. net. Being Vol. I. of Publications de I'lnstitut

Nobel Norvegien.

REICH (Dr EMIL), Contributor to "Character and Life." See^. 5.

RENAN (E.). On the Influence of the Institutions, Thought,
and Culture of Rome on Christianity and the Development of the

Catholic Church. Translated by the Rev. Charles Beard. Being the

Hibbert Lectures, 1880. 8vo, cloth. los. 6d. Cheap Edition

(3rd Edition), 3s. 6d.

RENDU F (P. LE PAGE). On the Religion of Ancient Egypt.
Hibbert Lectures, 1879. 3rd Edition. 8vo, cloth. los. 6d.

Cheap Edition, 3s. 6d.

REVILLE (Dr A.). On the Native Religions of Mexico and
Peru. Translated by the Rev. P. H. Wicksteed. Hibbert Lectures,

1884. 8vo, cloth. I OS. 6d. Cheap Edition, 3s. 6d,

Prolegomena of the History of Religions. With an Introduc-

tion by Prof. F. Max Milller. 8vo, cloth. 6s. See Theological

Translation Library, Old Series, p. 45.

REVILLE (Prof. JEAN). Liberal Christianity: Its Origin,

Nature, and Mission. Translated and edited by Victor Leuliette,

A.K.C., B.-es-L. Crown 8vo, cloth. 3s. 6d. net. Forming
Vol. 4 in the Crown Theological Library ; for list, see p. 36.

RHYS (Prof. J.). On the Origin and Growth of Religion as
Illustrated by Celtic Heathendom. Hibbert Lectures, 1886. 8vo,

cloth. los. 6d. Cheap Edition, 3s. 6d.

RIEDEL (Prof. W.) and W. E. CRUM. The Canons of

Athanasius of Alexandria, in Arabic, Ethiopic, and Coptic.

2 IS. net. See Text and Translation Society, p. 43.

ROBERTSON (Prof. J. G., M. A.). The Literature of Germany.
F'cap. 8vo, cloth, is net; leather, 2s. 6d. net. Forming Vol. 65

in Home University Library ; for list, see p. 39.

ROGET (F. F.). An Introduction to Old French. History,

Grammar, Chrestomathy, and Glossary. 2nd Edition. Crown
8vo, cloth. 6s.

First Steps in French History, Literature, and Philology.

For Candidates for the Scotch Leaving Certificate Examinations,

the various Universities Local Examinations, and the Army Ex-

aminations. 4th Edition. Crown 8vo, cloth. 5s.
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RUBINOW (I. M.). Social Insurance. The author is Chief

Statistician Ocean Accident Guarantee Corporation. Demy 8vo,

cloth. I2S. 6d. net.

RUFFINI (FRANCESCO). Religious Liberty. The Author is

Ordinary Professor at the Royal University of Turin. With an
Introduction by Prof.

J,
B. Bury of Cambridge. Demy 8vo.

I2S. 6d. net. Forming Vol. 32 in the Theological Translation

Library ; see p. 44.

RUSSELL (Hon. BERTRAND, F.R.S.). The Problems of

Philosophy. F'cap. 8vo, cloth, is. net ; leather, 2s. 6d. net.

Forming Vol. 40 in Home University Library ; for list, see p. 39.

SABATIER(LateAUGUSTE), The Doctrine of the Atonement
and its Historical Evolution ; and Religion and Modern Culture.

Translated by Victor Leuliette, A.K.C., B.-es-L. Crown Svo. 4s.

net. Forming Vol. 9 in the Crown Theological Library ; see p. 36.

The Religions of Authority and the Religion of the Spirit.

New impression. Demy Svo, cloth. los. 6d. See Theological
Translation Library, New Series, p. 44.

SADLER (Rev. Dr). Prayers for Christian Worship. Crown
Svo, cloth. 3s. 6d.

Closet Prayers, Original and Compiled. iSmo, cloth, is. 6d.

SADLER (GILBERT, M.A., LL.B.). A Short Introduction to

the Bible. Crown Svo, cloth. 2s. 6d. net.

SAGAS OF OLAF TRYGGVASON AND OF HAROLD
THE TYRANT. A new translation, well illustrated with
drawings by Erik Werenskiold, Christian Krogh, and others of

the best Norwegian artists. In small 4to, comprising above
200 pages, bound with linen back and paper sides, in box.

I2S. 6d. net.

SALEEBY (C. W., M.D., F.R.S.). Individualism and Col-
lectivism. Crown Svo, cloth. 2s.

SAUNDERS (T. BAILEY). Professor Karnackand his Oxford
Critics. Crown Svo, cloth, is. 6d. net.

SAYCE (Prof. A. H.). On the Origin and Grovvrth of Religion
as illustrated by the Religion of the Ancient Babylonians, 5th

Edition. Hibbert Lectures, 18S7. Svo, cloth. los. 6d. Cheap
Edition, 3s. 6d.

SCHLOSS (DAVID F.). Methods of Industrial Remuneration.
3rd Edition, revised and enlarged. Crown Svo, cloth. 7s. 6d.

Popular Edition. 3s. 6d.

SCHRADER (Prof. E.). The Cuneiform Inscriptions and the
Old Testament. Translated from the Second Enlarged Edition,

with Additions by the Author, and an Introduction by the Rev.
Owen C. Whitehouse, M.A. 2 vols. With a Map. Svo, cloth.

I2s. See Theological Translation Library, Old Series, p. 46.
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SCHREBER (D. G. M.). Medical Indoor Gymnastics, or a
System of Hygienic Exercises for Home Use, to be practised

anywhere, without apparatus or assistance, by young and old of

either sex, for the preservation of health and general activity.

Revised and Supplemented by Rudolf Graefe, M.D. With a

large plate and 45 illustrations in the text. Royal 8vo, cloth.

23. 6d. net.

SCHROEN (L.). Seven-Figure Logarithms of Numbers from i

to 108,000, and of Sines, Cosines, Tangents, Cotangents to every

10 Seconds of the Quadrant. With a Table of Proportional Parts.

By Dr Ludwig Schroen, Director of the Observatory of Jena, etc.,

etc. 5th Edition, corrected and stereotyped. With a description

of the Tables by A. De Morgan, Professor of Mathematics in

University College, London. Imp. Svo, cloth, printed on light

green paper. 9s.

SCHUBERT (HANS VON). History of the Church. Translated
from the Second German Edition. By arrangement with the

Author, an Additional Chapter has been added on '

' Religious

Movements in England in the Nineteenth Century," by Miss
Alice Gardner, Lecturer and Associate of Newnham College,

Cambridge. Demy Svo, cloth. los. 6d. See Theological Trans-
lation Library, New Series, p. 41.

SCHURMAN (J. GOULD). Kantian Ethics and the Ethics of
Evolution. 8vo, cloth. 5s.

The Ethical Import of Darwinism. Crown Svo, cloth. 5s.

SCOTT (ANDREW). Lepeophtheirus and Lernea. With 5
Plates. 2s. net. See Liverpool Marine Biology Committee Memoirs
on Typical British Marine Plants and Animals, p. 39.

SCOTT (Dr D. H., M.A., F.R.S.). The Evolution of Plants.
Fully illustrated. F'cap. Svo, cloth, is. net ; leather, 2s. 6d. net.

Forming Vol. 9 in the Home University Library ; for list, see

P- 39-

SCOTT (E. F. , M. A. ). The Apologetic of the New Testament.
Crown Svo, cloth. 4s. 6d. net. See Crown Theological Library,

p. 36.

SEEBERG (Prof. R., of Berlin). The Fundamental Truths of
the Christian Religion. Sixteen Lectures delivered before the

Students of all Faculties in the University of Berlin. Crown Svo.

350 pp. 4s. 6d. net. See Crown Theological Library, p. 37.

SEGER (HERMAN AUGUST), Collected Writings of. Papers

on Manufacture of Pottery. 2 vols. Large Svo. ^3, 3s. net per

set.
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SEITZ (Dr ADALBERT). Edited by, with the assistance of

Dr Jordan (Tring), W, F. Kirby (London), Warren (London),
Hon. W. Rothschild (London), and others. Butterflies and
Moths. The Macrolepidoptera of the World. A work of refer-

ence and identification, with looo coloured plates, depicting nearly

40,000 specimens, with letterpress. To be completed in about

465 parts. 4to. The work is divided into two Divisions.

Division L, Fauna Palsearctica, published in 4 vols, or 115 parts at

Is. net each. Orders are booked for the whole division only.

Division II., Fauna Exotica, published in 12 vols., or 350 parts

at IS. 6d. net each. This division is divided into Fauna Ameri-
cana, Fauna Indo-Australica, and Fauna Africana. Each Fauna
may be subscribed for separately, and subscriptions will also be
received for any of the classified groups, viz., Rhopalocera, Bom-
byces and Sphinges, Noctuae and Geometrce. Binding covers for

the work can be obtained after completion of each volume. The
latest prospectus should be applied for.

SELBIE (Principal W. B., M.A.). Nonconformity: Its Origin
and Progress. F'cap. 8vo, cloth, is. net ; leather, 2s. 6d. net.

Forming Vol. 50 in the Home University Library ; for \isi,Si:e p. 41.

SHARPE (HENRY). Britain B.C. : As Described in Classical

Writings, With an Inquiry into the positions of the Cassiterides

and Thule, and an attempt to ascertain the ancient coast-line of

Kent and East Sussex. With Maps. Crown 8vo, cloth. 5s. net.

SHEARMAN (A. T., M.A.). The Development of Symbolic
Logic. A Critical Historical Study of the Logical Calculus,

Crown 8vo, cloth. 5s. net.

SIMKHOVITCH (Prof. V. J., Ph.D.). Marxism and Socialism.

Demy 8vo, cloth. 6s, net.

SMITH (The Rt. Hon. F. E., K.C., M.P.). Unionist Policy
and other Essays. Large 8vo, cloth. 5s. net.

SMITH (L. PEARSALL, M.A.). The English Language.
F'cap. 8vo, cloth, is. net ; leather, 2s. 6d. net. Forming Vol. 45
in the Home University Library ; for list, see p. 40,

SNELLEN'S OPHTHALMIC TEST TYPES. Best Types
for the Determination of the Acuteness of Vision. 14th Edition,

considerably augmented and improved. 8vo, sewed. 4s. Single

Sheets : E T B, M O V, B D E, lH UJ HI , and Large Clock Sheet.

8d. each. Small Clock Sheet and R T V Z. 4d. each.

SNYDER (HARRY, B. Sc. ). Soils and Fertilisers, 2nd Edition.

8vo, Pages x-f294. i Plate, 40 Illustrations. 6s. 6d. net,

SODDY (F., M.A., F.R.S.). Matter and Energy, F'cap, 8vo,

cloth, IS. net ; leather, 2s. 6d. net. Forming Vol. 46 in the

Home University Library ; for list, see p. 41.

SODEN (Prof. H. VON, D.D.). The Books of the New Testa-
ment. Translated by the Rev. J. R. Wilkinson, and edited by
Rev, W, D. Morrison, LL.D. Crown 8vo, cloth. 4s. 6d, net.

See Crown Theological Library, p. 36.
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SOLILOQUIES OF ST AUGUSTINE, THE. Translated

into English by Rose Elizabeth Cleveland. With Notes and
Introduction by the Translator. Small demy 8vo, cloth. 6s. net.

SOMERVILLE (Prof. W., D.Sc). Agriculture. F'cap. 8vo,

cloth, IS. net ; leather, 2s. 6d. net. Forming Vol. 26 in the

Home University Library ; for list, see p. 39.

SONNTAG (C. O.) A Pocket Flora of Edinburgh and the
Surrounding District. A Collection and full Description of all

Phanerogamic and the principal Cryptogamic Plants, classified

after the Natural System, with an artificial Key and a Glossary of

Botanical Terms. By the late C. O. Sonntag. F'cap. 8vo, limp
cloth. 3s. 6d. net.

SORENSEN (S., Ph.D.), Compiled by. An Index to the Names in

the Mahabharata. With short explanations. Royal 4to, in twelve

parts, which are not sold separately, at 7s. 6d. per part net. Parts

I. to VIII. now ready.

SOUTHWARK (Lady). Social and Political Reminiscences.
Illustrated. 12s. 6d. net.

SPEARS (J. R.). Master Mariners. F'cap. 8vo, cloth, is. net

;

leather, 2s. 6d, net. Forming Vol. 55 in the Home University

Library ; for list, see p. 41.

SPENCER (HERBERT). A System of Synthetic Philosophy—
Vol. I. First Principles. With an Appendix and a Portrait.

Finally revised. New Edition, large crown Svo, cloth. 7s. 6d.

Specially printed cheap edition, bound in cloth. 2 vols, of 240
pages each. is. net per volume. Complete in one volume. 2s.net.

Vols. II. and III. The Principles of Biology. 6th Thousand
Svo, cloth. Revised and greatly enlarged. 2 vols. i8s. each.

Vols. IV. and V. The Principles of Psychology. 5th

Thousand. 2 vols. Svo, cloth. 36s.

Vol. VI. The Principles of Sociology. Vol. I. Part i, The
Data of Sociology ; Part 2, The Inductions of Sociology ; Part 3,

Domestic Institutions. 4th Thousand, revised and enlarged.

Svo, cloth. 21S.

Vol. VII. The Principles of Sociology. Vol. II. Part 4,

Ceremonial Institutions ; Part 5, Political Institutions. 3rd

Thousand. Svo, cloth. 1 8s.

Vol. VIII. The Principles of Sociology. Vol. III. Part 6,

Ecclesiastical Institutions ; Part 7, Professional Institutions ; Part

8. Industrial Institutions. 2nd Thousand, Svo, cloth. i6s.

Vol. IX. The Principles of Ethics. Vol. I. Part i, The Data
of Ethics ; Part 2, The Inductions of Ethics ; Part 3, The Ethics

of Individual Life. Svo, cloth. 15s.

Vol. X. The Principles of Ethics. Vol. II. Part 4, Justice ;

Part 5, Negative Beneficence ; Part 6, Positive Beneficence

;

Appendices. Demy Svo. cloth. 12s. 6d.

A Rejoinder to Professor Weismann. Sewed. 6d.

Data of Ethics. Reset uniform with popular edition of " First

Principles." Sewed, 2s. 6d. net; cloth, 3s. net.
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SPENCER (HERBERT). Descriptive Sociology ; or, Groups
of Sociological Facts. Compiled and abstracted l3y Professor D.
Duncan of Madras, Dr Richard Scheppig, and James Collier.

Folio, boards.

No. I. English. i8s.

No. 2. Ancient American Races. i6s.

No. 3. Lowest Races, Negritto Races, Polynesians. i8s.

No. 4. African Races. i6s.

No. 5. Asiatic Races. iSs.

No. 6. American Races. i8s.

No. 7. Hebrews and Phoenicians. 21s.

No, 8. The French Civilisation. 30s.

No. 9. Chinese. Compiled and abstracted by E. T. C. Werner,
H.M.'s Consular Service, China. 63s.

No. ID. Greeks : Hellenic Era. By Rev. Dr J. P. MabaflFy,

and Professor W. A. Goligher, Trinity College, Dublin. 21s.

Education : Intellectual, Moral, and Physical. Popular
Edition. Entirely reset. Crown 8vo, cloth. 2s. 6d. Cheap
Edition, cloth, is. net.

Essays : Scientific, Political, and Speculative. A new
Edition, rearranged, with additional Essays. 3 vols. 8vo, cloth.

(Each IDS.) 30s,

Facts and Comments. Demy 8vo, cloth. 6s.

Justice. Being Part 4 of the Principles of Ethics. 2nd Thousand.
8vo, cloth. 6s.

Reasons for Dissenting from the Philosophy of M. Comte.
Sewed. 6d.

Social Statics. Abridged and revised, together with "The Man
V. The State." 8vo, cloth, ids.

The Man versus The State. 14th Thousand. Sewed, is.

The Study of Sociology. Library Edition (21st Thousand),
with a Postscript. 8vo, cloth. los. 6d.

Various Fragments. Uniform in Library binding. Demy 8vo,

cloth. Enlarged Edition. 6s.

STATUTES, THE, OF THE APOSTLES. The hitherto

unedited Ethiopic and Arabic Texts, with Translations of Ethiopic,

Arabic, and Coptic Texts, by G. Horner, M.A.

STEPHEN (Rev. Canon REGINALD, M.A.). Democracy and
Character. Being the Moorhouse Lectures for 1908. Crown 8vo,

cloth. 5s.

STERNE (LAURENCE). A Sentimental Journey through
France and Italy. With 12 Illustrations faithfully reproduced

from water - colour drawings by Everard Hopkins. Cheap
Edition in crown 4to, 6s. net.
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STILLMAN (THOS. B., M.Sc, Ph.D.). Engineering Chem-
istry. 4th Edition. The 4th edition has been mostly rewritten and
altered to incorporate the latest approved methods of chemical
testing. Medium 8vo. With 147 Figures in the text. 21s. net.

STOCKER (R. DIMSDALE). Social Idealism. Crown 8vo,

cloth. 3s. net.

STRACHEY(G. L.). Landmarks in French Literature. F'cap.

8vo, cloth, IS. net ; leather, 2s. 6d. net. Forming Vol. 35 in the

Home University Library ; for list, see p. 39.

TAYLOR (A. CAMERON). General Sir Alexander Taylor.
A Memoir by his Daughter. 2 vols. Demy 8vo, cloth. 25s. net.

TAYLOR (Rev. Dr J.). The Massoretic Text and the Ancient
Versions of the Book of Micah. Crown Svo, cloth. 5s.

TEN SERVICES OF PUBLIC PRAYER, with Special
Collects. Svo, cloth, 3s.; or 32mo, cloth, is. 6d.

PSALMS AND CANTICLES. 8vo, cloth, is. 6d.

PSALMS AND CANTICLES, with Anthems. Svo, cloth.

2S.

SERVICES OF PUBLIC PRAYER, taken in Substance
from the Common Prayer for Christian Worship, with a few
additional Prayers for particular Days. Svo, cloth, 2s. 6d.; or

32mo, cloth, IS.

TENNYSON (ALFRED, LORD). The Princess : A Medley.
With Six Illustrations beautifully reproduced in colours, and a
number in black-and-white, from Original Drawings by Everard
Hopkins. Small 4to. 7s. 6d. net.

THOMSON (J. ARTHUR, M.A., LL.D.). Introduction to
Science. F'cap. 8vo, cloth, is. net; leather, 2s. 6d.net. Form-
ing Vol. 32 in the Home University Library ; for list, see p. 40.

and Prof. PATRICK GEDDES. Evolution. F'cap. Svo,

cloth, is. net ; leather, 2s. 6d. net. Forming Vol. 20 in the Home
University Library ; for list, see p. 40.

Editor of the Home University Library ; for list, see p. 39.

THURSTON (E. TEMPLE). The '' Flower of Gloster." By
the well-known Author of "City of Beautiful Nonsense,'' "Sally
Bishop," etc. With six Illustrations faithfully reproduced in

colours, and other Illus. in black-and-white, from drawings by W. R.
Dakin. Small 4to, cloth. 7s. 6d. net. Cheap Edition. 3s. 6d. net,

TISCHENDORF (C). The New Testament. Novum Testa-

mentum Grsece. 3 vols. Svo. 70s. net.

TOLLINTON (Rev. R. B., M.A., B.D.). Clement of
Alexandria. A Study in Christian Liberalism. In two volumes.

Medium Svo, cloth. 21s. net.

TOWER (CHARLES). Germany of To-day. F'cap. Svo, cloth,

IS. net; leather, 2s. 6d. net. Forming Vol. 71 in Home Uni-
versity Library ; for list, see p. 39.
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TOWER (O. F., Ph.D.). The Conductivity of Liquids. 8vo.

Pages iv+190. 20 Illustrations. 6s. 6d. net.

TRANSACTIONS OF THE ROYAL DUBLIN SOCIETY.
Issued in parts at various prices.

TRANSACTIONS OF THE ROYAL IRISH ACADEMY,
DUBLIN. Vols. I.-XX. 4to. £12, 5s. 6d. Vols. XXI.-
XXXI. Various prices.

TRANSACTIONS OF THE ROYAL SOCIETY OF EDIN-
BURGH. Issued in parts at various prices. General Index to

First Thirty -four Volumes (1783- 1888), with History of the

Institution. 4to, cloth. 21s.

TRENCKNER(V.). Pali Miscellany. Parti. The Introductory

Fart of the Milanda Panho, with an English Translation and
Notes. 8vo, sewed. 4s.

TRENT (Prof. W. P.) and ERSKINE (Prof. J.). Great
Writers of America. F'cap. 8vo, cloth, is. net ; leather, 2s. 6d.

net. Forming Vol. 52, Home University Library ; for list, see p. 39.

TROELTSCH (Prof. ERNEST, of Jena). Protestantism and
Progress : The Significance of Protestantism in the Rise of the

Modern World. Translated into English by Rev. W. Montgomery,
B.D. Crown Svo, cloth. 3s. 6d. net. See Crown Theological

Library, p. 36.

UPTON (Rev. C. B.). On the Bases of Religious Belief.

Hibbert Lectures, 1893. Demy Svo, cloth. los. 6d. Cheap
Edition, 3s. 6d.

VEGA. Logarithmic Tables of Numbers and Trigonometrical
Functions. Translated from the 40th, or Dr Bremiker's Edition,

thoroughly revised and enlarged, by W. L. Fischer, M.A.,
F.R.S., Fellow of Clare College, Cambridge; Professor of Natural

Philosophy in the University of St Andrews. 75th Stereotyped

Edition. Ro^al Svo, cloth. 7s.

VEILED FIGURE, THE, and other Poems. Large post 8vo,

buckram, gilt, cover designed by Mr T. Blake Wirgman. 2s. 6d.

VENABLE (T. C, Ph.D.). The Development of the Periodic

Law. Small i2mo. Pages viii + 321. Illustrated, ios.6d.net.

The Study of the Atom. i2mo. Pages vi + 290. 8s. 6d. net.

VINCENT (JACQUES). Vaillante. 2s. 6d. See Army Series

of French and German Novels, p. 35.

VINOGRADOFF (Prof. P., D.C.L.). Common-Sense in Law.
F'cap Svo, cloth, is. net ; leather, 2s. 6d. net. Forming Vol. 83
in the Home University Library ; for list, see p. 39.

WALFORD (Mrs L. B.). Recollections of a Scottish Novelist.

With Portraits and other Illustrations. Demy Svo, cloth. los. 6d.net.

WALLACE (Dr ALFRED RUSSEL). See Character and Life,

P- 5-

WEBSTER (A. G.). The Dynamics of Particles and of

Rigid, Elastic, and Fluid Bodies. Second Edition. Medium Svo,

cloth. 14s. net.
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WEDMORE (Sir FREDERICK). Painters and Painting.
Illustrated. F'cap 8vo, cloth, is. net; leather, 2s. 6d. net.

Forming Vol. 63 in Home University Library ; for list, see p. 41.

WEINEL (Prof. H., of the University of Jena). St Paul:
The Man and his Work, Translated by Rev. G. A. Bienemann,
M.A. Edited by Rev. W. D. Morrison, M.A., LL.D. Demy
8vo, cloth. I OS. 6d. See Theological Translation Library, New
Series, p. 44.

WEIR (T. H., B.D.). A Short History of the Hebrew Text
of the Old Testament. By Thomas H. Weir, Assistant to the

Professor of Oriental Languages in the University of Glasgow.
2nd Edition, with Additions. Crown 8vo, cloth. 6s.

WEISSE (T. H.). A Short Guide to German Idioms: being a

Collection of the Idioms most in use. With Examination Papers.

3rd Edition. Cloth. 2s.

-—
• Elements of German. With a Course of Exercises instructing in

Simpler Composition. Crown Svo, cloth. 3s.

WEIZSACKER (Prof. CARL VON). The Apostolic Age.
Trans, by James Millar, B.D. Demy Svo, 2 vols., cloth. Each
I OS. 6d. See Theological Translation Library, Nev/ Series, p. 44.

WELD (A. G.). Glimpses of Tennyson and of Some of his

Friends. With an Appendix by the late Bertram Tennyson.
Illustrated with Portraits in photogravure and colour, and with a

facsimile of a MS. poem. F'cap. Svo, art linen. 4s. 6d. net.

WERNER (A.) and G. HUNT. Elementary Lessons in Cape
Dutch (Afrikander Taal). i6mo, cloth, is. 6d.

WERNLE (PAUL). The Beginnings of Christianity. The
Author is Professor Extraordinary of Modern Church History at the

University of Basel, Revised by the Author, and translated by the

Rev, G. A. Bienemann, M.A., and edited, with an Introduction,

by the Rev. W. D, Morrison, LL.D. Demy Svo. los. 6d. per

volume. See Theological Translation Library, New Series, p. 44.

WHITEHEAD (A. N., Sc.D,, F.R.S.). Introduction to

Mathematics.' With Diagrams. F'cap. Svo, cloth, is. net
;

leather, 2s. 6d. net. Forming Vol. 18 in the Home University

Library ; for list, see p. 40.

WILEY (HARVEY W., A.M., Ph.D.). Principles and Practice
of Agricultural Chemical Analysis. 3 vols. Svo. New Edition

in preparation. Vol, I. Soils. Ready, i8s, net. Vol. II.

Fertilisers. 20s. net. Vol. III. Agricultural Products. 26s. net.

WILLIAMS (ANEURIN, M.P.). Co-Partnership and Profit-

Sharing. F'cap. Svo, cloth, is. net ; leather, 2s. 6d. net. Form-
ing Vol, So in the Home University Library ; for list, see p. 39.

WILLIAMS (The Right Rev. W. L,, D.C.L.). A Dictionary
of the New Zealand Language, 4th Edition. Edited by the

Right Rev. Bishop W. L. Williams, with numerous additions and
corrections. Demy Svo, cloth. 12s. 6d.

Lessons in Maori. 3rd Edition. F'cap. Svo, cloth. 3s.
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WIMMER (R., Pastor of Weisweil-am-Rhein in Baden). My
Struggle for Light : Confessions of a Preacher, Crown 8vo, cloth.

3s. net. See Crown Theological Library, p. 'i^6.

WINSTEDT (E. O.), Edited by. Coptic Texts on St Theodore
the General, St Theodore the Eastern, Chamoul and Justus. 21s.

net. See Text and Translation Society, p. 43.
WOODS (C. E. ). The Gospel of Rig:htness. x\ Study in Pauline

Philosophy. 300 pages, cloth. 5s. net.

WRIGHT (Rev. C. K. H.). Light from Egyptian Papyri on
Jewish History before Christ. Crown 8vo, cloth. 3s. net.

WRIGHT (G. H. BATESON, D.D.). The Book of Job. A
new critically revised Translation, with Essays on Scansion, Date,

etc. Svo, cloth. 6s.

Was Israel ever in Egypt ? or, A Lost Tradition. Svo, art

linen. 7s. 6d.

WRIGHT (W. ALOIS, LL.D.), Edited by. A Rabbinic
Commentary on the Book of Job, contained in a unique MS. at

Cambridge. With Translation and Commentary. 21s. net. See

Text and Translation Society, p. 43.

WUNDT(WILHELM). Outlines of Psychology. Translated,

with the co-operation of the Author, by Charles Hubbard Judd,

Ph.D., Instructor in the Wesleyan University. 3rd Enlarged

Edition. Demy Svo, cloth. 8s. net.

WYSOR (HENRY, B.S., Assistant Professor of Analytical

Chemistry, Lafayette College). Metallurgy. A Condensed
Treatise. Demy Svo, cloth. 12s. 6d. net.

YOUNGHUSBAND (Col. Sir FRANCIS E.), K.C.I.E.

Within : Thoughts during Convalescence. 3s. 6d. net.

COMPLETE LIST OF LIBRARIES fi SERIES
ARRANGED IN ALPHABETICAL ORDER.

ARMY SERIES OF FRENCH AND GERMAN NOVELS.
Edited, with short Notes, by J. T. W. Perowne, M.A.

This series is equally well adapted for general reading, and for those

preparing for the Army, Oxford and Cambridge Certificates, and other

Examinations—in fact, for all who wish to keep up or improve their French
and German. The notes are as concise as possible, with an occasional

etymology or illustration to assist the memory. The books selected being

by recent or living authors, are adapted for the study of most modern French
and German.

Le Coup de Pistolet, etc. Prosper Merimee. 2s. 6d.

Vailiante. Jacques Vincent. 25. 6d.

Auf Verlornem Posten and Nazzarena Danti. Johannes v.

Dewal!. 3s.

Contes Militaires. A. Daudet. 2s. 6d.

Erzahlungen. E. Hoi'er. 3s.
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CROWN THEOLOGICAL LIBRARY.

The only undertaking of its kind in the English language ; each

writer is at liberty to express his deepest convictions with absolute

freedom—a freedom which is the only ultimate security of truth.

Vol. I.—Babel and Bible. By Dr Friedrich Delitzsch. 4s.6d.net.

Vol. II.—The Virgin Birth of Christ. An Historical and
Critical Essay. By Paul Lobstein. 2s. 6d. net.

Vol. HI.—My Struggle for Light. Confessions of a Preacher.

By R. Wimmer. 3s. net.

Vol. IV.— Liberal Christianity. Its Origin, Nature, and
Mission. By Jean Reville. 3s. 6d. net.

Vol.V.

—

What is Christianity? By Adolf Harnack. 4s.6d.net.

Vol. VI.

—

Faith and Morals. By VV. Herrmann. 4s. 6d. net.

Vol. VII.—Early Hebrew Story. A Study of the Origin, the

Value, and the Historical Background of the Legends of Israel.

By John P. Peters, D.D. 4s. 6d. net.

Vol. VIII.—Bible Problems and the New Material for their

Solution. By Prof. T. K. Cheyne, D. Litt. , D. D. 4s. 6d. net.

Vol. IX.—The Doctrine of the Atonement and its Historical

Evolution, and Religion and Modern Culture. By the late

Auguste Sabatier. 4s. net.

Vol. X.—The Early Christian Conception of Christ. Its

Significance and Value in the History of Religion. By Otto

Pfleiderer. 3s. net.

Vol. XI.—The Child and Religion. Eleven Essays by
Various Writers. 5s. net.

Vol. XII.—The Evolution of Religion. An Anthropological

Study. By L. R. Farnell, M.A., D.Litt. 4s. 6d. net.

Vol. XIII.—The Books of the New Testament. By Baron
Hermann von Soden, D.D. 4s. 6d. net.

Vol. XIV.—Jesus. ByW. Bousset. 3s.6d.net.

Vol. XV.

—

The Communion of the Christian with God. By
W. Herrmann. Revised and much enlarged edition. 4s. 6d. net.

Vol. XVI.—Hebrew Religion. To the Establishment of

Judaism under Ezra. By W. E. Addis, M.A. 4s. 6d. net.

Vol. XVII.—Naturalism and Religion. By Rudolf Otto.

5s. net.

Vol. XVIII.—Essays on the Social Gospel. By Dr Adolf
Harnack and Dr Herrmann. 4s. net.

Vol. XIX.—The Religion of the Old Testament. By Karl

Marti. 4s. net.
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Crown Theolog-ical Library—continued.

Vol. XX.—Luke the Physician. Being Volume One of Dr
Adolf Harnack's New Testament Studies. 5s. net.

Vol. XXL

—

The Historical Evidence for the Resurrection
of Jesus Christ. By Prof. Kirsopp Lake. 4s. 6d. net.

Vol. XXII.—The Apologetic of the New Testament. By
E. F. Scott. 4s. 6d. net.

Vol. XXIII.—The Sayings of Jesus. Being Volume Two of
Dr Adolf Harnack's New Testament Studies. 5s. net.

Vol. XXIV.—Anglican Liberalism. By Twelve Churchmen.
4s. 6d. net.

Vol. XXV.—The Fundamental Truths of the Christian
Religion. By Dr R. Seeberg. 4s. 6d. net.

Vol. XXVI.—The Life of the Spirit. An Introduction to

Philosophy. By Dr Rudolf Eucken. 4s. 6d. net.

Vol. XXVII.—The Acts of the Apostles. Being Volume
Three of Dr Adolf Harnack's New Testament Studies. 5s. net.

Vol, XXVIII.—Monasticism and the Confessions of St
Augustine. By Dr Adolf Harnack. 3s. 6d. net.

Vol. XXIX.—Modernity and the Churches. By Prof. Percy
Gardner. 4s. 6d. net.

Vol. XXX.—The Old Egyptian Faith. By Prof. Edouard
Naville. Illustrated. 4s. 6d. net.

Vol. XXXI.—The Constitution and Law of the Church in

the First Two Centuries. By Dr Adolf Harnack. 5s. net.

Vol. XXXII.—The Scientific Study of the Old Testament.
Illustrated. By Dr Rudolf Kittel. 5s. net.

Vol. XXXIII.—The Date of the Acts and of the Synoptic
Gospels. Being Volume Four of Dr Adolf Harnack's New Testa-

ment Studies. Cloth. 5s. net.

Vol. XXXIV.—The Religious Experience of St Paul. By
Prof. Percy Gardner. 5s. net.

Vol. XXXV.—Pharisaism : Its Aims and its Methods. By
R. Travers Herford, B.A. Cloth. 5s. net.

Vol. XXXVL—Bible Reading in the Early Church. Being
Volume Five of Dr Adolf Harnack's New Testament Studies.

Cloth. 5s. net.

Vol. XXXVIL— Protestantism and Progress. By Prof.

Ernest Troeltsch of Jena. Cloth. 3s.6d.net.

Vol. XXXVIII.—Present Day Ethics. By Prof. Rudolf
Eucken. 3s. net.

Vol. XXXIX.—Knowledge and Life. By Prof. Rudolf
Eucken. 5s. net.

Descriptive Prospectus on Application.
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THE HIBBERT LECTURES.
Library Edition, demy 8vo. los. 6d. per volume.

Cheap Popular Edition, 3s. 6d. per volume.

Alviella (Count Goblet D'). Lectures on the Origin and the
Growth of the Conception of God, as illustrated by Anihropology
and History. Translated by the Rev. P. H. Wicksteed. (Hibbert
Lectures, 1891.) Cloth. los. 6d. Cheap Edition, 3s. 6d.

Beard ( Rev. Dr C. ). Lectures on the Reformation of the
Sixteenth Century in its Relation to Modern Thought and
Knowledge. (Hibbert Lectures, 1883.) 8vo, cloth. los. 6d.

Cheap Edition, 3s. 6d.

Davids (T. W. Rhys). Lectures on Some Points in the
History of Indian Buddhism, (Hibbert Lectures, 1 88 1.) 2nd
Edition. 8vo, cloth. los. 6d. Cheap Edition, 3s. 6d.

Drummond (Dr). Via, Veritas, Vita. Lectures on Chris-

tianity in its most Simple and Intelligible Form. (The Hibbert
Lectures, 1894.) lOs. 6d. Cheap Edition, 3s. 6d.

Hatch (Rev. Dr). Lectures on the Influence of Greek Ideas
and Usages upon the Christian Church. Ed. by Dr Fairbairn.

(Hibbert Lectures, 1888.) 3rd Ed. 8vo, cloth. los. 6d. Cheap
Edition, 3s. 6d.

Kuenen (Dr A.). Lectures on National Religions and
Universal Religion. (The Hibbert Lectures, 1882.) 8vo, cloth,

los. 6d. Cheap Edition, 3s. 6d.

Montefiore (C. G.). Origin and Growth of Religion as
Illustrated by the Religion of the Ancient Hebrews. (The
Hibbert Lectures, 1892.) 2nd Edition. 8vo, cloth. los. 6d.

Cheap Edition, 3s. 6d.

Pfleiderer (Dr O. ). Lectures on the Influence of the Apostle
Paul on the Development of Christianity. Translated by the Rev.

J. Frederick Smith. (Hibbert Lectures, 1885.) 2nd Edition.

8vo, cloth. los. 6d. Cheap Edition, 3s. 6d.

Renan (E. ). On the Influence of the Institutions, Thoughts
and Culture of Rome on Christianity, and the Development of
the Catholic Church. Translated by the Rev. Charles Beard.
(Hibbert Lectures, 1880.) 8vo, cloth. los, 6d. Cheap Edition,
3rd Edition, 3s. 6d.

Renouf (P. Le Page). On the Religion of Ancient Egypt.
(Hibbert Lectures, 1879.) 3rd Edition. 8vo, cloth. los. 6d.

Cheap Edition, 3s. 6d.

Rhys (Prof. J.). On the Origin and Growth of Religion
as Illustrated by Celtic Heathendom. (Hibbert Lectures, 1S86.)

8vo, cloth. los. 6d. Cheap Edition, 3s. 6d.
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The Hibbert Lectures—continued.

Reville (Dr A,)- On the Native Religions of Mexico and
Peru. Translated by the Kev. P. H. Wicksteed. (Hibbert
Lectures, 1S84.) 8vo, cloth. los. 6d. Cheap Edition, 3s. 6d.

Sayce (Prof. A. H.). On the Religion of Ancient Assyria
and Babylonia. 4th Edition, (tlibbert Lectures, 1887.) 8vo,

cloth. !0s. 6d. Cheap Edition, 3s. 6d.

Upton (Rev. C. B.). On the Bases of Religious Belief.

(Hibbert Lectures, 1S93.) Demy 8vo, cloth. los. 6d. Cheap
Edition, 3s. 6d.

Second Se^-ies.

Farnell (L. R., D.Litt., Wilde Lecturer in the University of

Oxford). The Higher Aspects of Greek Religion. Lectures de-

livered in Oxford and London in 191 1. Demy 8vo, cloth. 6s. net.

Moulton (Prof. J. H.). Early Zoroastrianism. Cloth.

IDS. 6d. net.

Margoliouth (Prof. D. S.). Early Development of
Mohammedanism. Cloth. 6s. net.

HOME UNIVERSITY LIBRARY OF MODERN
KNOWLEDGE.

Editors: Prof. Gilbert Murray, D.Litt., LL.D., F.B.A., Herbert
Fisher, M.A., F.B.A., LL.D., Professor J. Arthur Thomson, LL.D., and
Professor Wra. T. Brewster, Each volume is written by an expert of the

very first rank, and consists of 256 pages. Issued bound in cloth at is.

net, or beautifully bound in leather, levant morocco grain, 2s. 6d. net.

Eighty-five Volumes Now Ready.

1. Parliament. Sir C. P. Ilbert, K.C.B.

2. Shakespeare. John Masefield.

3. French Revolution. (With Maps.) Hilaire Belloc, M.A.

4. History of War and Peace. G. H. Perris.

5. Stock Exchange. F. W. Hirst, M.A.

6. Irish Nationality. Mrs J. R. Green.

7. Modern Geography. (Illustrated.) Dr M. Newbigin.

8. Polar Exploration. (With Maps.) Dr W. S. Bruce.

9. Evolution of Plants. (Fully Illustrated.) Dr D. H.
Scott, F.R.S.

10. Socialist Movement. J. Ramsay MacDonald, M.P.

11. Conservatism. Lord Hugh Cecil, M.A., M.P.

12. Opening Up of Africa. (With Maps.) Sir H. H.
Johnston, G.CM. G.
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Home University Library of Modern Knowledge— con/inued.

13. Mediaeval Europe. (With Maps.) H. W. C. Davis, M.A.

14. The Papacy and Modern Times. Rev. Dr W. Barry.

15. Mohammedanism. Prof. U. S. Margoliouth.

16. The Science of Wealth. J, A. Hobson, M.A.

17. Health and Disease. Dr W. L, Mackenzie.

18. Introduction to Mathematics. (With Diagrams.) A.N.
Whitehead, Sc.D., F.R.S.

19. The Animal World. (With many Illustrations.) Prof.

F. W. Gamble.

20. Evolution. Prof. J. A. Thomson and Prof. P. Geddes.

21. Liberalism. Prof. L. T. Hobhouse.

22. Crime and Insanity. Dr C. A. Mercier,

23. History of our Time, 1885-1913. G. P. Gooch, M.A,

24. The Evolution of Industry. Prof. D, H. MacGregor.

25. The Civilisation of China. Prof. H. A. Giles, LL.D.

26. Agriculture. Prof. W. Somerville, D.Sc.

27. English Literature : Modern. George Mair, M.A.

28. Psj^chical Research. Sir W. F. Barrett, F.R.S.

29. The Dav/n of History. Prof. J. L. Myres.

30. Elements of English Law. Prof. W. M. Geldart, B.C.L.

31. Astronomy. A. R. Hinks, M.A.

32. The Introduction to Science. Prof J. Arthur Thomson,
M.A.

33. The History of England : A Study in Political Evolution

Prof. A. F. Pollard.

34. Canada. A. G. Bradley.

35. Landmarks in French Literature. G. L. Strachey.

36. Climate and Weather. (With Diagrams) Prof. H. N.
Dickson, D.Sc.

37. Peoples and Problems of India. Sir T. W. Holderness,

K.C.S.I.

38. The School. An Introduction to the Study of Education.

Prof. J. J. Find lay.

39. Architecture. (Over 40 Illustrations.) Prof. W. R. Lethaby.

40. Problems of Philosophy. The Hon. Bertrand Russell,

F.R.S.

41. Anthropology. R. R. Marett, M.A.

42. Rome. W. Waide-Fowler, M.A.

43. English Literature : Mediaeval. Prof W. P. Ker.

44. Principles of Physiology. Prof. J. G. M'Kendrick.

45. The English Language. J. Pearsall Smith, M.A.
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Home University Library of Modern Knowledg-e—continued.

46. Matter and Energy. F. Soddy, F.R.S.

47. Buddhism. Mrs Rhys Davids.

48. The American Civil War. (Maps.) Prof. F. L. Paxson.

49. Psychology. The Study of Behaviour. Prof. W.
McDougall.

50. Nonconformity, Its Origin and Progress. Principal

W. B. Selbie.

5 1 . Warfare in England. (With Maps.) Hilaire Belloc, M.A.

52. Great Writers of America. Profs. W. P. Trent and

J. Erskine.

53. The Making of the Earth. (With 38 Maps and Figures.)

Prof. J. W. Gregory, F. R. S.

54. Ethics. G. E. Moore, M.A.

55. Master Mariners. J. R. Spears.

56. Making of the New Testament. Prof, B. W. Bacon,
LL.D., D.D.

57. The Human Body (Illustrated). Prof, Arthur Keith,

M.D., F.R.CS.

58. Electricity (Illustrated). Dr Gisbert Kapp, D.Eng.,
M.I.E.E.

59. Political Economy. Prof. S. J. Chapman, M.A.

60. Missions : Their Rise and Development. Mrs Creighton.

61. Napoleon. (Maps.) Herbert Fisher, M. A., F.B. A.

62. The Origin and Nature of Life. Prof. Benjamin Moore,

63. Painters and Painting. (Illustrated.) Sir Frederick

Wedmore.

64. Dr Johnson and his Circle. John Bailey, M.A.

65. The Literature of Germany. Prof. J. G. Robertson,

M.A., Ph.D.

66. The Navy and Sea Power. David Hannay.

67. Chemistry. Prof. Raphael Meldola, D.Sc, LL.D.

68. Comparative Religion. Prof. J. Estlin Carpenter, LL.D.

69. The Newspaper, (Illustrated.) G. Binney Dibblee.

70. The Victorian Age in Literature. G. K. Chesterton.

71. Germany of To-day. By Charles Tower.

72. Plant Life (Illustrated). By Prof. J. B. Farmer, F.R.S.

-jl. The Writing of English. By Prof. W. T. Brewster.

74. A History of Freedom of Thought. By Prof. J.
B. Bury,

Litt. D.

75. i^iicient Art and Ritual. By Miss Jane Harrison, LL.D.,

D.Litt.
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Home University Library of Modern Knowledge—continued.

76. Euripides and His Age. By Gilbert Murray, LL.D., D.Litt.

77. Shelley, Godwin, and their Circle. H. N. Brailsford.

78. The Ocean. Sir John Murray.

79. Nerves. Prof. D. Fraser Harris.

So. Co-Partnership and Profit-Sharing. Aneurin Williams,

M.P.

Si. Problems of Village Life. E. N. Bennett, M.A.

82. Prehistoric Britain. Robert Munro, M. A., M.D., LL.D.,
F.R.S.E.

83. Common-Sense in Law. Prof. P. Vinogradoff, D.C.L.,
LL.D.

84. Literature of the Old Testament. Prof. George F. Moore,
D.D., LL.D.

85. Unemployment. Prof. A. C. Pigou.

A Detailed List, containing Particulars of more than
One Hundred Volumes, eighty=five of which are

already issued, to be had upon application.

LIVERPOOL MARINE BIOLOGY COMMITTEE.
MEMOIRS ON TYPICAL BRITISH MARINE
PLANTS AND ANIMALS. Edited by W. A. Herdman,
D. Sc. , F. R. S. All demy 8vo, stiff boards.

1. Ascidia. By Prof. W, A. Herdman. With 5 Plates. 2s. net.

2. Cardium. By J, Johnstone. 7 Plates. 2s. 6d. net.

3. Echinus. By Herbert Clifton Chadwick, Curator of the

Port Erin Biological Station. With 5 Plates. 2s. net.

4. Codium. By R. J. Harvey Gibson, M.A., F.L.S.; and Helen
P. Auld, B.Sc. With 3 Plates, is. 6d. net.

5. Alcyonium. By Sydney J. Hickson, D.Sc, F.R.S. With
3 Plates. IS. 6d. net.

6. Lepeophtheirus and Lernea. By Andrew Scott, Resident

Fisheries Assistant at the Peel Hatchery. With 5 Plates. 2S. net.

7. Lineus. By R. C. Punnett, B. A. With 4 Plates. 2s. net.

8. Pleuronectes. By Frank J. Cole, and James Johnstone,

B.Sc. Lond. With ii Plates. 7s. net.

9. Chondrus. ByOtto V. Darbishire. With 7 Plates. 2s.6d.net.

10. Patella (the Common Limpet). By J. R. Ainsworth
Davis, M.A., and H. J. Fleure, B.Sc. With 4 Plates. 2s. 6d. net.

11. Arenicola (the Lug-Worm). By J. H. Ashworth, D.Sc.
8 Plates. 4s. 6d. net.
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Liverpool Marine Biology Committee—continued.

12. Gammarus. By Margaret Cussans, B.Sc. 4 Plates. 2s.net.

13. Anurida. By A. D. Imms, B.Sc.(Lond.). 7 Plates. 4s.net.

14. Lig-ia. By C. Gordon Hewitt, B.Sc. 4 Plates. 2s.net.

15. Antedon. By Herbert Clifton Chadwick. 7 Plates. 2s.6d.net.

16. Cancer. By Joseph Pearson. M.Sc. 13 Plates. 6s.6d.net.

17. Pecton. ByW. J. Dakin, M.Sc. With 9 Plates. 4s.6d.net.

18. Eledone. By Annie Isgrove. M.Sc. 10 Plates. 4s.6d.net.

19. Poiychaet Larvae. ByF.H. Gravely. 4 Plates. 2s.6d.net.

TEXT AND TRANSLATION SOCIETY. Established for

the purpose of editing and translating Oriental Texts chiefly

preserved in the British Museum.

The Sixth Book of the Select Letters of Severus,
Patriarch of Antioch, in the Syriac Version of Athanasius
of Nisibis. Edittd and translated by E. W. Brooks, M.A.
Vol. I. Text, Parts I. and II. Vol. II. Translation, Parts I.

and II. 84s. net.

The Canons of Athanasius of Alexandria, in Arabic,
Ethiopic, and Coptic. Edited and translated by Prof. W.
Riedel (Grieiswald) and W. E. Crum. 21s. net.

A Rabbinic Commentary on the Book of Job, contained
in a unique MS. at Cambridg-e. Edited, with Translation

and Commentary, by W. Aldis Wright, LL.D. 21s. net.

An Ancient Armenian Version of the Apocalypse of St
John ; also The Armenian Texts of Cyril of Alexandria,
Scholia de Incarnatione and Epistle to Theodosius upon
Easter, the former incompletely preserved in Greek, the latter

unknown in Greek or Latin. All edited, with English versions,

etc., by F. C. Conybeare, formerly Fellow^ of University College,

Oxford.

Remnants of the Later Syriac Versions of the Bible. Part

I. (Sixth Century). The Four Minor Catholic Epistles. Recon-
structed Text, with Apparatus Criticus. Part II. (Seventh

Century). Extracts, hitherto unedited, trom the Syro-Hexaplar
Text of Chronicles, Nehemiah, etc. All edited, with Greek
versions, etc., by John Gwynn, D,D., Regius Professor of

Divinity, Dublin. 21s. net.

Coptic Texts on St Theodore the General, St Theodore
the Eastern, Chamoul and Justus. Edited and Translated

by E. O. Winstedt, late Senior Demy of Magdalen College, Oxford.

21S. net.

The Refutation of Mani, Marcion, and Bardaisan of St
Ephraim. Edited by the Rev. C. W. Mitchell. 21s. net.
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Text and Translation Society—continued.

Euphemia and the Goth. With the Acts of Martyrdom of the
Confessors of Edessa. Edited and examined by Prof. F. C.
Burkitt. 2IS. net.

Two Commentaries on the Jacobite Liturgy. By George,
Bishop of the Arab Tribes, and Moses Bar Kepha. Together with
the Syriac anaphora of St James and a document entitled the

Book of Life. Texts and English translation by Dom. R. H.
Connolly, M.A,, and H. W. Codrington, M.A. 2is. net.

THEOLOGICAL TRANSLATION LIBRARY.
New Series. A Series of Translations by which the best results of

recent Theological Investigations on the Continent, conducted without
reference to doctrinal considerations, and with the sole purpose of

arriving at the truth, are placed within reach of English readers.

Vols. I. and V.

—

The Apostolic Ag-e. By Prof. Carl von Weiz-
sacker. Translated by James Millar, B.D. 2 vols. los. 6d. each.

Vols. II., VII., VIII., IX., X., XL, XII.—A History of
Dogma. By Adolf Harnack, Berlin. Translated from the Third
German Edition. Edited by the late Rev. Prof. A. B. Bruce,
D.D. 7 vols. Tos. 6d. each.

Vols. III. and VI.—A History of the Hebrews. By R.
Kittel, Ordinary Professor of Theology in the Universi:y of

Breslau. los. 6d. per volume.

Vol. IV.—The Communion of the Christian with God : A
Discussion in Agreement with the View of Luther. By W. Herr-
mann, Dr Theol. , Professor of Dogmatic Theology in the Univer-
sity of Marburg. los, 6d. net.

Vol. XIII.—An Introduction to the Textual Criticism of the
Greek New Testament. By Prof. Eberhard Nestle, of Maul-
bronn. Cloth, los. 6d. ; half-leather, I2s. 6d.

Vols. XV. and XVIL—The Beginnings of Christianity. By
Paul Wernle, Professor Extraordinary of Modern Church History
at the University of Basel. Vol. I. The Rise of the Religion.

Vol. II. The Development of the Church. los. 6d. per volume.

Vol. XVI.

—

The Religions of Authority and the Religion of
the Spirit. By the late Auguste Sabatier. los. 6d.

Vol, XVI 11.—Christian Life in the Primitive Church. By
Ernst von Dobschiitz, D.D., Professor of New Testament Theo-
logy in the University of Strassburg. los. 6d.

Vols. XIX. and XX.

—

The Mission and Expansion of
Christianity in the First Three Centuries. By Adolf Harnack,
Berlin. Second, revised and much enlarged edition, 25s. net.

Vols, not sold separately.

Vol. XXI.—St Paul : The Man and his Work. By Prof.

H. Weinel, of the University of Jena. los. 6d.
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Theolog^ical Translation Library—continued.

Vols. XXII., XXVI., XXVII., and XXXI.— Primitive
Christianity : Its Writings and Teachings in their Historical

Connections. By Otto Pfleiderer, Professor of Practical Theology
in the University of Berlin. 4 vols. los. 6d. each net.

Vol XXIII.

—

The Introduction to the Canonical Books of
the Old Testament. By Carl Cornill, Professor of Old Testa-
ment Theology at the University of Breslau. los. 6d. net.

Vol. XXIV.—History of the Church. By Hans von Schubert,
Professor of Church History at Kiel. los. 6d. net.

Vol. XXV.—Ethics of the Christian Life. By Theodor
von Haering, Professor of New Testament Dogmatics and Ethics
at Tubingen. los. 6d. net.

Vols. XXVIII. and XXIX.—The Old Testament in the Light
of the Ancient East. By Alfred Jeremias, Pastor of the Luther-
kirche, and Lecturer at the University of Leipzig. With numerous
illustrations and maps, 25s. net. Vols, not sold separately.

Vol. XXX.—The Truth of Religion. By Dr Rudolf Eucken,
Senior Professor of Philosophy in the University of Jena. 12s. 6d.

net.

Vol. XXXII. —Religious Liberty. By Prof. Francesco Ruffini.

With a Preface to tiie English Edition by Prof. J. B. Bury of
Cambridge. Demy 8vo, cloth. 12s. 6d. net.

THEOLOGICAL TRANSLATION FUND LIBRARY.
Old Series. Uniform Price per Volume, 6s.

Baur (F. C-)- Church History of the First Three Centuries.
Translated from the Third German Edition. Edited by Rev.
Allan Menzies. 2 vols. 8vo, cloth. I2s.

Paul, the Apostle of Jesus Christ, His Life and Work,
His Epistles and Doctrine. A Contribution to a Critical History
of Primitive Christianity. Edited by Rev. Allan Menzies. 2nd
Edition. 2 vols. 8vo, cloth. 12s.

Ewald's (Dr H.) Commentary on the Prophets of the Old
Testament. Translated by the Rev. J. F. Smith. 5 vols. Svo,
cloth. 30s.

Commentary on the Psalms. Translated by the Rev. E.
Johnson, INI.xV. 2 vols. Svo, cloth. 12s.

Commentary on the Book of Job, with Translation.
Translated from the German by the Rev. J. Frederick Smith.
Svo, cloth. 6s.

Hausrath (Prof. A.). History of the New Testament Times.
The Time of Jesus. Translated by the Revs. C. T. Poynting and
P. Quenzer. 2 vols. Svo, cloth. 12s.
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Theolog-ical Translation Fund Library—continued.

Keim's History of Jesus of Nazara : Considered in its con-

nection with the National Life of Israel, and related in detail.

Translated from the German by Arthur Ransom and the Rev,

E. M. Geldart. Complete in 6 vols. 8vo. 36s. (Vol. I. only to

be had when a complete set of the work is ordered.)

Kuenen (Dr A.). The Religion of Israel to the Fall of the
Jewish State, Translated from the Dutch by A. H. May. 3 vols.

8vo, cloth. iSs.

Pfleiderer (O.). Paulinism : A Contribution to the History of
Primitive Christian Theology. Translated by E. Peters. 2nd
Edition. 2 vols. 8vo, cloth. I2s«

Philosophy of Religion on the Basis of its History.
Translated by Prof. Allan Menzies and the Rev. Alex. Stewart.

4 vols. Svo, cloth. 24s. (Vol. I. out of print).

Reville (Dr A.). Prolegomena of the History of Religions.
With an Introduction by Prof. F. Max Mllller. Svo, cloth. 6s.

Schrader (Prof. E.). The Cuneiform Inscriptions and the

Old Testament. Translated from the Second Enlarged Edition, with

Additions by the Author, and an Introduction by the Rev. Owen
C. Whitehouse, M.A. 2 vols. With a Map. 8vo, cloth. 12s.

LIST OF PERIODICALS, REVIEWS, AND TRANS-
ACTIONS AND PROCEEDINGS OF LEARNED
SOCIETIES published by Williams & Norgate.

The British Review, With which is incorporated the Oxford

and Cambridge Review. Monthly, is. net. Postage inland, 3d. ;

Subscription covering 12 numbers post free, 15s. net.

The Hibbert Journal : A Quarterly Review of Religion,

Theology, and Philosophy. Single numbers, 2s. 6d. net. Sub-

scription, los. per annum, post free.

Journal of the Federated Malay States Museums. Issued

quarterly. Single numbers, is. 6d. net. Subscription, 5s. per

annum.

Journal of the Royal Microscopical Society, containing its

Transactions and Proceedings, with other Microscopical Information.

Bi-monthly. 6s. net. Yearly subscriptions, 37s. 6d., post free.

Journal of the Quekett Microscopical Club. Issued half-

yearly, April and November. Price 3s, 6d. net. 7s. 6d. per

annum, post free.

Linnean Society of London. Journal of Botany and Journal

of Zoology. Published irregularly at various prices. Also Trans-

actions, published irregularly.
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List of Periodicals, etc.—continued.

Royal Society of Edinburgh. Transactions. Issued irregu-

larly at various prices.

Liverpool Marine Biology Committee. Memoirs. I.-XIX.
already published at various prices. Fauna of Liverpool Bay.

Fifth Report, vi^ritten by Members of the Committee and other

Naturalists. Cloth. 8s. 6d. net. See p. 39.

Publications de I'lnstitut Nobel Norvegien. Vol. I.

L'Arbitrage International chez les Hellenes, Par A, Raedar,
4to. los. net. Vol. II, Les Bases Economiques de la Justice

Internationale. By Achille Loria, 3s. 6d. net. Vol. III., Cata-

logue de la Bibliotheque de I'lnstitut Nobel Norvegien, 250
pages, IDS. net. Vol, IV, Die Rechtskraft Internationaler

Schiedsspruche, Heinrich Lammasch, 4to, sewed, 7s. 6d. net.

Royal Irish Academy. Transactions and Proceedings issued

irregularly; prices vary. Cunningham Memoirs, Vols. I. -XI,
already issued at various prices. See p. 31.

Royal Dublin Society. Transactions and Proceedings, Issued

irregularly at various prices.
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INDEX OF TITLES.

Acts of the Apostles. Adolf Harnack, 12.

Acts. The Date of the. Adolf Harnack, 12.

Aeroplane, How to Build. Robert Petit, 24.

Africa, The OpeningUp of. Sir H. H. Johnston

,

16.

Agricultural Chemical Analysis. Wiley, 34.

Agricultural Chemistry,Principles of. Fraps, 9.

Agricultural Products Wiley, 34.

Agriculture. Prof. W. Somerville, 30.

Alchemy of Thought, and other Essays. Prof.

L. P. Jacks, 15.

Alcyonium. Vide L.M.B.C. Memoirs, 42.

All About Leaves. Heath, 13.

All Men are Ghosts. Jacks, 15.

America, Great Writers of. Trent and

Erskine, 8, 33.

American Civil War, The. Prof. F. L. Paxson,

24.

Americans, The. Hugo Miinsterberg, 22.

Among the Idolmakers. Prof. L. P. Jacks,

15-

Analysis of Ores. F. C. Phillips, 25.

Analysis, Organic. F. E. Benedict, 2.

Analytical Geometry, Elements of. — Hard y
12.

Anarchy and Law, Theories of. H. B.

Brewster, 3.

Ancient Art and Ritual. Harrison, 13.

Ancient Asia Minor, Wall Map of, 18.

Ancient Assyria, Religion of. Prof. A. H.

Sayce, 27.

Ancient Greece, Wall Map of, 17.

Ancient Italy, Wall Map of, 17.

Ancient Latium, Wall Map of, 17.

Ancient World, Wall Maps of the, 17.

Anglican Liberalism, i.

Animal World, The. Prof. F. W. Gamble, 9.

Antedon. Vide L.M.B.C. Memoirs, 43.

Anthems. Rev. R. Crompton Jones, 16.

Anthropology. R. R. Marett, 20.

Antiquity of Man, The. A. Keith, 17.

Antwerp and Brussels, Guide to, 11.

Anurida. Vide L.M.B.C. Memoirs, 43.

Apocalypse of St. John, 43.

Apologetic of the New Testament. E. F.

Scott, 28.

Apostle Paul, the. Lectures on. Otto Pfleiderer,

24.

Apostolic Age, The. Carl von Weizsacker, 34.

Arabian Poetry, Ancient. Sir C J. Lyall, 20.

Architecture. Prof. W. R. Lethaby, 19.

Arenicola. Vide L.M.B.C. Memoirs, 42.

Aristotelian Society, Proceedings of, 25.

Army Series of French and German Novels, 35.

Ascidia. Johnston, L.M.B.C. Memoirs, 42.

Assyriology, Essay on. George Evans, 8.

Astigmatic Letters. Dr Pray, 25.

Astronomy. A. R. Hinks, 14.

Athanasius of Alexandria, Canons of, 43.

Atlas Antiquus, Kiepert's, 18.

Atlas, Topographical, of the Spinal Cord.

Alex. Bruce, 4.

Atonement, Doctrine of the. Auguste Sabatier,

27.

Auf Verlornem Posten. Dewall, 35.

Babel and Bible. Friedrich Delitzsch, 7.

Bacon, Roger. " Opus Majus " of, 2 ; Life and

Work of. Bridges, 4.

Basis of Religious Belief. C. B. Upton, 33.

Beet-Sugar Making. Nikaido, 23.

Beginnings of Christianity. Paul Wernle, 34.

Belgium, Practical Guide to, 11.

Belgium Watering Places, Guide to, 11.

Bergson's Philosophy. Balsillie,2; Le Roy, 19.

Bible. Translated by Samuel Sharpe, 3.

Bible, a Short Introduction to, Sadler, 27 ;

Bible Problems, Prof. T. K. Cheyne, 5;

How to teach the. Rev. A. F. Mitchell, 22
;

Remnants of Later Syriac Versions of, 43.

Bible Reading in the Early Church. Adolf

Harnack, 12.

Biblical Hebrew, Introduction to. Rev. Jas.

Kennedy, 17.

Biology, Principles of. Herbert Spencer, 30.

Blaise Pascal. Humfrey R. Jordan, 16.

Book of Prayer. Crompton Jones, 16.

Books of the New Testament. Von Soden, 29.
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Britain, b.c. Henry Sharpe, 29.

British Fisheries. J. Johnstone, 16.

Brussels and Antwerp, Guide to, 11.

Buddhism. Mrs Rhys Davids, 6.

Calculus, Differential and Integral. Axel

Harnack, 12.

Canada. A. G. Bradley, 3.

Cancer. Vide L.M.B.C. Memoirs, 43.

Cancer and other Tumours. Chas. Creighton, 6.

Canonical Books of the Old Testament.
Cornill, 6.

Cape Dutch. J. F. Van Oordt, 24.

Cape Dutch, Werner's Elementary Lessons in,

34-

Capri and Naples, Guide to, 11.

CaptainCartwrightandhis Labrador Journal, 4.

Cardium. Fz^g L.M.B.C. Memoirs, 42.

Catalogue of the London Library, 20.

Catalogue de la Bibliotheque de I'lnstitut

Nobel Norv^gien, 4.

Celtic Heathendom. Prof. J. Rhys, 26.

Channing's Complete Works, 4.

Chants and Anthems, 16 ; Chants, Psalms,
and Canticles. Crompton Jones, 16.

Character and Life, 5.

Chemical Dynamics, Studies in. J. H. Van't

Hoff, 14.

Chemical German. Phillips, 25.

Chemistry. Prof. Meldola, 21.

Chemistry, Elementary. Emery, 7.

Chemistry for Beginners. Edward Hart, 13.

Chemist's Pocket Manual. Meade, 21.

Child and Religion, The, 5.

China, The Civilisation of. Prof. H.A.Giles, 10.

Chinese, Descriptive Sociology. Werner,3i.

Chondrus. Vide L.M.B.C. Memoirs, 42.

Christian Life, Ethics of the. Theodor Haering,
II.

Christian Life in the Primitive Church. Dob-

schiitz, 7.

Christian Religion, Fundamental Truths of the.

R. Seeberg, 28.

Christianity, Beginnings of. Paul Wernle, 34.

Christianity in Talmud and Midrash. R.

Travers Herford, 12.

Christianity? What is. Adolf Harnack, 11.

Chromium, Production of. Max Leblanc, 19.

Church History. Baur, 2 ; Schubert, 28.

Civilisation of China. H. A. Giles, 9.

Climate and Weather. H.N. Dickson, 6.

Closet Prayers. Dr. Sadler, 27.

Codium. FzV/i? L.M.B.C. Memoirs, 42.

Collected Writings of Seger, 15.

Colonial Period, The. C. ^L Andrews, i.

Coming Church. Dr John Hunter, 15.

Commentaries on Jacobite Liturgy. Connolly

and Codrington, 40.

Commentary on the Book of Job. Ewald, 8 ;

Wright and Hirsch, 30 ; Commentary' on the

Old Testament. Ewald, 8 ; Commentary

on the Psalms. Ewald, 8.

Common Prayer for Christian Worship, 5.

Common-Sense Dietetics. C. Louis Leipoldt, 19.

Common-Sense in Law. Prof. P. Vinogradoff,

33-

Communion with God. Wilhelm Herrmann, 13.

Comparative Religion. Princ. J. E. Car-

penter, 4.

Conception of God. Alviella, i.

Concrete, Reinforced. Colby, 5.

Conductivity of Liquids. Tower, 33.

Confessions of St Augustine. Adolf Harnack,

12.

Conservatism. Lord Hugh Cecil, 4.

Constitution and Law of the Church. Adolf

Harnack, 12.

Contes Militaires. A. Daudet, 35.

Co-Partnership and Profit-Sharing. A. Will-

iams, 34.

Copenhagen and Norway, Guide to, 11.

Coptic Texts on St. Theodore. E. O. Win-

stedt, 35.

Crime and Insanity. Dr, C. A. Mercier, 21.

Crown Theological Library, 36.

Cuneiform Inscriptions, The. Prof. E.

Schrader, 27.

Cyanamid, Manufacture, Chemistry, and Uses.

Pranke, 25.

Cyperaceae, Illustrations of. Clarke, 5.

Dante, Spiritual Message of. Bishop Boyd

Carpenter, 4.

Date, The, of the Acts and of the Synoptic

Gospels. Harnack, 12.

Dawn of History, The. Prof. J. L. MjTes, 23.

Delectus Veterum. Theodor Noldeke, 23.

Democracy and Character. Canon Stephen, 31

.

Democracy, Socialism and, in Europe. Samuel

P. Orth, 24.

De Profundis Clamavi. Dr John Hunter, 15.

Descriptive Sociology. Herbert Spencer, 31.

Development ofthe Periodic Law. Venable, 33.
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Differential and Integral Calculus, The. Axel

Harnack, 12.

Dipavamsa, The, Edited by Oldenberg, 7.

Doctrine of the Atonement. A. Sabatier, 27. i

Dogma, History of. Adolf Harnack, 12. 1

Dolomites, The, Practical Guide to, 11. i

Dresden and Environs, Guide to, 11. 1

Dynamics of Particles. Webster, 33.
j

Early Hebrew Story. John P. Peters, 24.

Early Christian Conception. OttoPfleiderer,25.

Early Development of Mohammedanism. Mar-

goliouth, 21.

Early Zoroastrianism. Moulton, 22.

Echinus. Vide L.M.B.C. Memoirs, 42.

Education. Herbert Spencer, 31.

Education and Ethics. Emile Boutroux, 3.

Egyptian Faith, The Old. Edouard Naville, 23.

Eighth Year, The. Philip Gibbs, lo.

Electric Furnace. H. Moisson, 22.

Electricity. Prof. Gisbert Kapp, 16.

Electrolysis of Water. V. Engelhardt, 8.

Electrolytic Laboratories. Nissenson, 23.

Eledone. Vide L.M.B.C. Memoirs, 43.

Elementary Chemistry. Emery, 7.

Elementary Organic Analysis. F.E.Benedict, 2,

Elements of English Law. W. M. Geldart, 10.

Engineering Chemistry. T. B. Stillman, 32.

England and Germany, 8.

English Language. L. P. Smith, 29.

English Literature, Mediaeval. W. P. Ker, 17.

English Literature, Modern. G. H. Mair, 20.

English, The Writing of. W. T. Brewster, 3.

Enoch, Book of, C. Gill, 10.

Ephesian Canonical Writings. Rt. Rev. A. V.

Green, 10.

Epitome of Synthetic Philosophy. F. H.
Collins, 6.

Erzahlungen. Hofer, 35.

Essays on the Social Gospel. Harnack and

Herrmann, 12.

Essays. Herbert Spencer, 31.

Ethica. Prof. Simon Laurie, 19.

Ethics, Data of. Herbert Spencer, 30.

Ethics, Education and. Emile Boutroux, 3.

Ethics. G. E. Moore, 22.

Ethics, Principles of. Herbert Spencer, 30.

Ethics of the Christian Life. Prof. T. Haering,

II.

Ethics of Progress, The. Chas. F. Dole, 7.

Ethiopic Grammar. A. Dillmann, 7.

Eucken's Philosophy, An Interpretation of.

W. Tudor Jones, 16.

Euphemia and the Goth. Prof. F. C. Burkitt,

4. 44-

Euripides and His Age. Prof. Gilbert Murray,

41.

Europe, Mediaeval. H. W. C. Davis, 6.

Evolution. Thomson and Geddes, 32.

Evolution of Industry. Prof. D. H. Mac-
gregor, 20.

Evolution of Plants. Dr. D. H. Scott, 28.

Evolution of Religion, The. L. R. Farnell, 9

Exploration, Polar. Dr W. S. Bruce, 4.

Facts and Comments. Herbert Spencer, 31.

Faith and Morals. W. Herrmann, 14.

Fertility and Fertilisers. Halligan, 11.

Fertilisers, Soil Fertility and. Halligan, 11.

First Principles. Herbert Spencer, 30.

First Three Gospels in Greek. Rev. Canon
Colin Campbell, 4.

Flower of Gloster, The. E. Temple Thurston,

32.

Foundations of Duty, The. Bishop J. W.
Diggle, 7.

Four Gospels as Historical Records, 9.

Four Gospels, Light on the. A. Smith Lewis, 19.

Free Catholic Church. Rev. J. M. Thomas, 32.

Freedom of Thought. Bury, 4.

Freezing Point, The. Jones, 16.

French Composition. Jas. Boi'elle, 3.

French History, First Steps in. F.F.Roget,26.

French Language, Grammar of. Eugene, 8.

French Literature, Landmarks in. G. L.

Strachey, 32.

French Reader. Leon Delbos, 7.

French Revolution, The. Hilaire Belloc, 2.

Fundamental Truths of the Christian Religion.

R. Seeberg, 28.

Gammarus. Vide L.M.B.C. Memoirs, 43.

Gaul, Wall Map of, 18.

General Language of the Incas of Peru. Sir

Clements Markham, 21.

Genesis and Evolution of the Soul. J. O.

Bevan, 2.

Genesis, Hebrew Text, 13.

Geography, Modern. Dr M. Newbigin, 23.

Geometry, Analytical, Elements of. Hardy, 12.

German History, Noble Pages from. F. J.

Gould, 10.
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German Idioms, Short Guide to. T. H.
Weisse, 34.

German Literature, A Short Sketch of. V.

Phillipps, B.A., 25.

Germany, England and, 8.

Germany of To-day. Tower, 32.

Germany, The Literature of. Prof. J. G.

Robertson, 26.

Glimpses of Tennyson. A. G. Weld, 34.

God and Life. Dr John Hunter, 15.

Gospel of Rightness. C. E. Woods, 35.

Gospels in Greek, First Three. Rev. Colin

Campbell, 4.

Grammar, Ethiopic. A. Dillman, 7.

Greek-English Dictionary, Modern, 18.

Greek Ideas, Lectures on. Rev. Dr. Hatch,

Greek, New Testament. Prof. Edouard
Nestle. 23.

Greek Religion, Higher Aspects of. L. R.

Farnell, 9.

Greeks : Hellenic Era, 31.

Grieben's English Guides, 11.

Gymnastics, Medical Indoor. Dr Schreber, 28.

Harnack and his Oxford Critics. T. B.

Saunders, 26.

Health and Disease. Dr W. L. Mackenzie, 20.

Hebrew, New School of Poets, 23,

Hebrew Religion. W. E. Addis, i.

Hebrew Stor>'. John P. Peters, 24.

Hebrew Synonyms, Studies in. Rev. J.

Kennedy, x-].

Hebrew Texts, 13.

Hellenistic Greeks. Mahaffy and Goligher,

31-

Herbaceous Garden, The. Mrs P. Martineau,

21.

Heredity in Relation to Eugenics. C. B.

Davenport, 6.

Hibbert Journal Supplement for 1909, entitled :

Jesus or Christ? 14.

Hibbert Journal, The, 14.

Hibbert Lectures^ 38.

Highways and Byways in Literature. H.
Farrie, 9.

Historical Evidence for the Resurrection.

Kirsopp Lake, 18.

History of Dogma. Adolf Harnack, 12.

History of England. A. F. Pollard, 25.

History of Jesus of Nazara. Keim, 17.

History of Our Time. G. P. Gooch, 10.

History of Sacerdotal Celibacy. H. C. Lea, 19.

History of War and Peace. Perris, 24.

History of the Church. Hans von Schubert,

28.

History of the Hebrews. R. Kittel, 18.

History of the Literature of the O.T. E.

Kautzsch, 17.

History of the New Testament Times. A.

Hausrath, 13.

Holland, Practical Guide to, 11.

Home University Library 0/Modern Know-
ledge, 39.

House of Commons, The, from Within. Rt.

Hon. R. Farquharson, g.

How to Teach the Bible. Rev. A. F. Mitchell,

22.

Human Body, The. Prof. Arthur Keith, 17.

Hygiene, Handbook of. D. G. Bergey, 2.

Hymns of Duty and Faith. R. Crompton
Jones, 16.

Idolmakers, Among the. Prof. L. P. Jacks,

15-

Immortality, Some Intimations of. Rt. Hon.
Sir E. Fry, 9.

Incarnate Purpose, The. G. H. Percival, 24.

India, Peoples and Problems of. Sir T. W.
Holderness, 14.

Indian Buddhism. Rhys Davids, 6.

Individual Soul, Genesis and Evolution of.

J. O. Bevan, 2.

Individualism and Collectivism. Dr C. W.
Saleeby, 27.

Indoor Gymnastics, Medical. Dr Schreber, 28.

Industrial Remuneration, Methods of. David
F. Schloss, 27.

Infinitesimals and Limits. Hardy, 12.

Influence of Greek Ideas upon the Christian

Church. Rev. Dr Hatch, 13.

Influence of Rome on Christianity. E. Renan,

26.

Initiation into Philosophy. Emile Faguet, 9.

Initiation into Literature. Faguet, 9.

Inorganic Chemistry. J. L. Howe, 15.

Inorganic Qualitative Chemical Analysis.

Leavenworth, 19.

Interpretation of Rudolf Eucken's Philosophy.

W. Tudor Jones, 17.

Introduction to Biblical Hebrew. Rev. J.

Kennedy, 17.
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Introduction to the Greek New Testament.

Prof. E. Nestle, 23.

Introduction to the Old Testament. Prof.

Carl Cornill, 5, 45.

Introduction to the Preparation of Organic

Compounds. Emil Fischer, g.

Introduction to Science. Prof. J. A. Thomson,

32-

Irish Nationalitj'. Mrs J. R. Green, 10.

Isaiah, Hebrew Text, 13.

Jacobite Liturgy. Connolly and Codrington, 44.

Jesus. Wilhelm Bousset, 3.

Jesus of Nazara. Keim, 17.

Jesus or Christ ? The Hibbert Journal Supple-

ment for 1909, 14.

Jesus, Saj'ings of. Adolf Harnack, 12.

Job. Hebrew Text, 13.

Job, Book of. G. H. Bateson Wright, 35.

Job, Book of. Rabbinic Commentary on, 43.

Johnson, Dr., and his Circle. John Bailej', 2.

Journal of the Federated Malay States, 46.

Journal of the Linnean Society. Botany and
Zoology, 16.

Journal of the Quekett Microscopical Club, 16.

Journal of the Royal Microscopical Society, 16.

Justice. Herbert Spencer, 31.

Kantian Ethics. J. G. Scburman, 28.

Kea, The. George R. Marriner, 21.

Kiepert's New Atlas Antiquus, 18.

Kiepert's Wall-Maps of the Ancient World, 17.

King, The, to His People, 18.

Kingdom, The Mineral. Dr Reinhard

Brauns, 3.

Knowledge and Life. Eucken, 8.

Laboratory Experiments. Noyes and Mulli-

ken, 23.

Lakes of Northern Italy, Guide to, n.

Landmarks in French Literature. G. L.

Strachey, 32.

Latter Day Saints, The. Ruth and R. W.
Kauffman, 16.

Law, English, Elements of. W.M. Geldart, 10.

Lays of Ancient Rome. Macaulay, 20.

Leaves, All about. F. G. Heath, 13.

Le Coupde Pistolet. Merim^e, 22.

Lepeophtheirus and Lernea. Fide L.M.B.C.

Memoirs, 42.

Letter to the " Preussische Jahrbucher." Adolf

Harnack, 12.

Les Miserables. Victor Hugo, 15.

Liberal Christianity. Jean Rdville, 26.

Liberalism. Prof. L. T. Hobhouse, 14.

Life and Matter. Sir O. Lodge, 19.

Life of the Spirit, The. Rudolf Eucken, 8.

Ligia. Fztie L.M.B.C. Memoirs, 43.

Lineus. Vide L.M.B.C. Memoirs, 42.

Linnean Society of London, Journal of, 16.

Literature, English Mediaeval. Prof. W. P.

Ker, 17.

Literature, Highways and Byways in. Hugh
Farrie, 9.

Literature, Initiation into. Faguet, 9.

Literature of Germany. Prof. J. G. Robert-

son, 26.

Literature of the Old Testament. Kautzsch,

15 ; Prof. G. F. Moore, 42.

Literature, The Victorian Age in. G. K.
Chesterton, 5.

Liverpool Marine Biology Committee Mem-
oirs, 42.

Liverpool Marine Biology Committee Mem-
oirs, I.—XVII.,47.

Logarithmic Tables. Schroen, 28.

London. Sir L. Gomme, 10.

London Library, Catalogue of, 20.

London Library Subject Index, 20.

Luke the Physician. Adolf Harnack, 12.

Mad Shepherds, and other Studies. Prof
L. P. Jacks, 15.

Mahabharata, Index to. S. Sorensen, 30.

Making a Newspaper. John L. Given, 10.

Making of the Earth. Prof. J. W. Gregory, 10.

Making of the New Testament. Prof. B. W.
Bacon, i.

Man and the Bible. J. A. Picton, 25.

Man versus the State. Herbert Spencer. 31.

Man's Origin, Destiny, and Duty. Hugh
MacColl, 20.

Maori, Lessons in. Right Rev. W. L.

Williams, 34.

Maori, New and Complete Manual of.

Williams, 34.

Marine Zoology of Okhamandal. Hornell, 15.

Marxism versus Socialism. Simkhovitch, 29.

Massoretic Text. Rev. Dr J. Taylor, 32.

Master Mariners. J. R. Spears, 30.

Mathematics, Introduction to. A. N. White-

head, 34.

Mathematics in China and Japan. Mikami,22.
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Matter and Energy. F. Soddy, 29.

Mediseval Europe. H. W. C Davis, 6.

Metallic Objects, Production of. Dr. W.
Pfanhauser, 24.

Metallurgy. Wysor, 35.

Metaphysica Nova et Vetusta. Prof. Simon

Laurie, 19.

Midrash, Christianity in. TraversHerford, 13.

Milindapaiiho, The. Edited by V. Trenckner,

22.

Mineral Kingdom, The. Dr R. Brauns, 3.

Mineralogy of Arizona. Guild, 11.

Mission and Expansion of Christianity. Adolf

Harnack, 12.

Missions. ]\Irs Creighton, 6.

Modern Greek-English Dictionary. A. Kj'ria-

kides, 18.

Modern Materialism. Rev. Dr James
Martineau, 21.

Modernity and the Churches Percy Gardner,

10.

Mohammedanism. Prof. D. S. Margoliouth,

21.

Molecular Weights. Methods of Determining.

Henry Biltz, 3.

Monasticism. Adolf Harnack, 12.

Moorhouse Lectures. Vide Mercer's Soul of

Progress, 21 ; Stephen, Democracy and

Character, 31.

\Iormons, The. R. W. and Ruth Kauffman, i6.

Motor and the Dynamo. J. L. Arnold, i.

Munich and Environs, Guide to, 11.

My Life, Some Pages of. Bishop Boyd
Carpenter, 4.

My Struggle for Light. R. Wimmer, 35.

Mystery of Newman. Henri Bremond, 3.

Naples and Capri, Guide to, 11,

Napoleon. H. A. L. Fisher, 9.

National Idealism and State Church, 5 ; and
the Book of Common Prayer, 5. Dr Stan-

ton Coit.

National Religions and Universal Religion.

Dr A. Kuenen, 38.

Native Religions of Mexico and Peru. Dr
A. Rdville, 26.

Naturalism and Religion. Dr Rudolf Otto,

24.

Nautical Terms. L. Delbos, 7.

Navy, The, and Sea Power. David Hannaj',

Nervation of Plants. Francis Heath, 13.

Nerves. Prof. D. F. Harris, 42.

New Hebrew School of Poets. Edited by H.

Brody and K. Albrecht, 23.

New Testament, Making of. Prof. B. W.
Bacon, i.

New Zealand Language, Dictionary of. Rt.

Rev. W. L. Williams, 34.

Newman, Mystery of. Henri Bremond, 3.

Newspaper, Making a. John L. Given, 10.

Newspaper, The. G. Binney Dibblee, 7.

Nibelungenlied. Trans. W. L. Lettsom, 23.

Noble Pages from German History. F. J.

Gould, 10.

Nonconformity. Its Origin, etc. Principal

W. B. Selbie, 29.

North Sea Watering-Places, Guide to, 11.

Norway and Copenhagen, Practical Guide to,

II.

Norwegian Sagas translated into English, 27.

Notre Dame de Paris. Victor Hugo, 15.

Nuremberg and Rothenburg, Guide to, 11.

Ocean, The. Sir John Murray, 42.

Old French, Introduction to. F. F. Roget,

26.

Ostend, Guide to, 11.

Old Syriac Gospels. Mrs A. Smith Lewis,

19.

Old Testament in the Light of the East.

Jeremias, 15.

Old Testament, Canonical Books of. Cornill, 6.

Old Testament, Prophets of. Ewald, 8.

Old World, The, Wall Map of, 17.

Ophthalmic Test T> pes. Snellen's, 29.

Optical Rotating Power. Hans Landolt, 19.

" Opus Majus" of Roger Bacon, 2.

Organic Analj-sis. Benedict, 2.

Organic Chemistrj'. A. A. Noyes, 23.

Organic Compounds. Emil Fischer, 9.

Origin and Growth of Religion. C. G.

Montefiore, 22.

Origin and Nature of Life. Prof. Benjamin
Moore, 22.

Outlines of Church History. Von Schubert,

28.

Outlines of Psychology. Wilhelm Wundt, 35.

Pages of my Life, Some. Bishop Boyd
Carpenter, 4.

Pacific, The, Problems of. Frank Fox, 9.
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Painters and Painting. Sir Fredk. Wedmore,

34-

Pali Miscellanj'. V. Trenckner, 33.

Papacy and Modern Times. Rev. Dr Wm. i

Barry, 2.
I

Para Rubber Cultivation. Mathieu, 21.

Parliament, Its History, Constitution, and
Practice. Ilbert, 15.

'

Pascal, Blaise. H. R. Jordan, 16.
'

Patella, I. r/</^ L.M. B.C. Memoirs, 42.
|

Paul. Baur, 2 ; Weinel, 34. ;

Paulinism. Otto Pfleiderer, 25. I

Pecton. FzV/^L.M. B.C. Memoirs, 43. !

Persian Empire, Wall Map of, 17.
'

Persian Language, A Grammar of. J. T.

Platts, 25.
j

Pharisaism. R. Travers Herford, 13.
'

Philo Judasus. Dr Drummond, 7.

Philosophy, a New. Edouard Le Roy, 19.

Philosophy, Initiation into. Emile Faguet, 9.

Philosophy of Religion. Otto Pfleiderer, 25.

Plant Life. Farmer, 9.

Plants, Nervation of. Francis Heath, 13.

Pleuronectes. Vide L.M.B.C. Memoirs, 42.

Pocket Flora of Edinburgh. C. O. Sonntag, 30.

Polar Exploration. Dr W. S. Bruce, 4.

Political Economy, Elements of. Prof, S. J.

Chapman, 4.

Polychaet Larvae. ViWe L.M.B.C. Memoirs,

43'

Portland Cement. Richard K. Meade, 21.

Prayers for Christian Worship. Sadler, 27.

Prehistoric Britain. R. Munro, 42.

Prehistoric Times. Lord Avebury, i.

Present Day Ethics. Eucken, 8.

Primitive Christianity. Otto Pfleiderer, 25.

Princess, The. Alfred, Lord Tennyson, 32.

Principles of Physiology. Prof. J. G. Mac-
Kendrick, 20.

Printing at Brescia. R. A. Peddie, 24.

Prison, The. H. B. Brewster, 3.

Problems of Philosophy. Hon. Bertrand

Russell, 27.

Problems of the Pacific. Frank Fox, 9.

Problems of Village Life. E. N. Bennett,

42.

Proceedings of the Aristotelian Society, 25.

Proceedings of the Optical Convention, 26.

Prolegomena. Dr A. R^ville, 26.

Protestantism and Progress. Ernst Troeltsch

33-

Psalms, Commentary on. Ewald, 8.

Psalms, Hebrew Text, 13.

Psychical Research. Sir W. F. Barrett, 2.

Psychology. Prof. W. M'Dougall, 20.

Psychology', Principles of, Spencer, 30; Out-

lines of, Wundt, 35.

Public Schools and the Empire. Rev. Dr
H. B. Gray, 10.

Qualitative Analysis, Notes on. Prof. W. P.

Mason, 21.

Quantitative Chemical Analysis. Oilman, 10.

Quest, The. Dorothea Hollins, 14.

Reasons for Dissenting from the Philosophy of

M. Comte. Herbert Spencer, 31.

Recollections of a Scottish Novelist, Mrs

L. B. Walford, 33.

Reconstruction and Union. Paul Leland

Haworth, 13.

Reformation of the Sixteenth Century. Rev.

Dr C. Beard, 2.

Refutation of Mani, Marcion, and Bardaisan.

Rev. C. W. Mitchell, 20, 43.

Reinforced Concrete in Europe. Colby, 5.

Rejoinder to Prof. Weismann. Spencer, 30.

Relation between Ethics and Religion. Rev.

Dr James Martineau, 21.

Religion and Modern Culture. Auguste

Sabatier, 27.

Religion, Comparative. Principal J. E.

Carpenter, 4.

Religion, Evolution of. L. R. Farnell, 9.

Religion, Truth of. Rudolf Eucken, 8.

Religion of Ancient Egypt. Renouf, 26.

Religion of the Ancient Hebrews. C, G.

Montefiore, 22.

Religion of Israel. Kuenen, 18,

Religion of the Old Testament. Marti, 21.

Religions of Ancient Babylonia and Assyria.

Prof. A. H. Sayce, 27.

Religions ofAuthority and the Spirit. Auguste

Sabatier, 27.

Religious Experience of St. Paul. Prof. P.

Gardner, 10.

Religious Liberty. Professor Ruffini, 27.

Resurrection of Jesus Christ. Lake, 19

;

R. W. Macan, 20.

Revolution, The French. Hilaire Belloc, 2.

Rhine, The, Guide to, n.

Ring of Pope Xj-stus, 6.
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Ritual and Belief. Hartlaud, 13.

Riviera, The, Practical Guide to, 11.

Rock Gardens. L. B. Meredith, 22.

Roman Empire, Wall Map of, 17.

Rome. W. Warde Fowler, 9.

Rothenberg and Nuremberg, Guide to, 11.

Royal Dublin Society. Transactions and Pro-

ceedings, 33, 47.

Royal Irish Academy. Transactions and Pro-

ceeding, 33, 47,

Royal Society of Edinburgh. Transactions of,

33. 47-

Sacerdotal Celibacy. Henry Chas. Lea, 19.

Sagas of Olaf Tryggvason and Harold the

Tyrant, 27.

Sailors' Horn Book. H. Piddington, 25.

Sayings of Jesus, The. Adolf Harnack, 12.

School Teaching and School Reform. Sir O.

Lodge, 19.

School, The. Prof. J. J. Findlay, 9.

Shakespeare. John Masefield, 21.

Science of Wealth. J. A. Hobson, 14.

Science, Matter, and Immortality. R. C.

Macfie, 20.

Scientific Study of the Old Testament. R.

Kittel, 18.

Seasons, The : An Anthology. H. and L.

Melville, 21.

Second Year Chemistry. Edward Hart, 13.

Seeds and Fruits, Studies in. H. B. Guppy,
II.

Seger. Collected Writings, 28.

Sentimental Journey. Laurence Sterne, 31.

Seven-Figure Logarithms. L. Schroen, 28.

Severus, Patriarch of Antioch, Letters of, 43.

Shelley, Godwin, and their Circle. H. N.
Brailsford, 3, 42.

Short History of the Hebrew Text. T. H.
Weir, 34.

Silva Gadelica. Standish H. O'Grady, 24.

Social Gospel, Essays on the, 12.

Social Idealism. R. Dimsdale Stocker, 32.

Social Insurance. Rubinow, 27.

Social Statics. Herbert Spencer, 31,

Socialism and Democracy in Europe. Samuel

P. Orth, 24.

Social and Political Reminiscences. South-

wark, 30.

Socialist Movement, The. J. R. MacDonald,

Sociology, Descriptive. Herbert Spencer, 31.

Sociology, Principles of. Herbert Spencer,

30.

Sociology, Study of. Herbert Spencer, 31.

Soil, Fertility, and Fertilisers. Halligan, 11.

Soils. Vide Wiley's Agricultural Analysis,

34-

Soils and Fertilisers. Snj-der, 29.

Soliloquies of St Augustine. Cleveland, 30.

Soul of Progress. Bishop Mercer, 21.

Spencer, Herbert, Life and Letters of. D.
Duncan, 7.

Spinal Cord, Topographical Atlas of. Alex.

Bruce, M.A., etc., 4.

Spirit, The Life of the. Rudolf Eucken, 8.

Spiritual Message of Dante, The. Bishop

Boyd Carpenter, 4.

St Paul, The Religious Experience of. Prof.

P. Gardner, 10.

Statuette, The, and the Background. H. B.

Brewster, 3.

Statutes, The, of the Apostles. G. Horner, 31.

Stereochemistry, Elements of. Hantzsch, 11.

Stock Exchange, The. F. W. Hirst, 14.

Storms. H. Piddington, 25.

Studies in Seeds and Fruits. H. B. Guppy,
II.

Study of the Atom. Venable, 33.

Subject-Index to London Library Catalogue, 20.

Super-Organic Evolution. Dr Enrique Lluria,

19.

Switzerland, Practical Guide to, 10; Winter

Sports in, 11.

Symbolic Logic. A. T. Shearman, 20.

Symbolism, Lost Language of. Harold Bayley,

2.

Synoptic Gospels, The Date of the. Adolf

Harnack, 12.

Synthetic Philosophy, Epitome of. F. H.
Collins, 5.

Syriac Grammar. Theodor Noldeke, 23.

System of Synthetic Philosophy. Herbert

Spencer, 30.

Talmud and Midrash, Christianity in. R.

Travers Herford, 13.

Taylor, General Sir Alexander. A Memoir
by his Daughter, 32.

Ten Services and Psalms and Canticles, 32.

Ten Services of Public Prayer, 32.
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Testament, Old. Canonical Books of, 5;

Religions of, 21 ; Cuneiform Inscriptions,

27 ; Hebrew Text, Weir, 34 ; Literature,

17-

Testament, The New, Critical Notes on. C.

Tischendorf. 32.

Testament Times, New, 13; Acts of the

Apostles, 12 ; Apologetic of, 28 ; Books of

the, 29 ; Luke the Physician, 12 ; Textual

Criticism, 23.

Test Types. Pray, 25 ; Snellen, 29.

Text and Translation Society^ Works by, 43.

Theological Translation Library, 44.

Theories of Anarchy and of Law. H. B.

Brewster, 3.

Thermometer, History of the. Bolton, 3.

Tourist Guides. Grieben's, 11.

Transactions of the Royal Dublin Society, 33.

Transactions of the Royal Trish Academy, 33.

Transactions of the Royal Society of Edin-

burgh, 33.

Truth, The, of Religion. Eucken, 8.

Unemployment. Prof. A. C. Pigou, 25.

Unionist Policy. Rt. Hon. F. E. Smith, 29.

Universal Christ. Rev. Dr. C. Beard, 2.

Universalism Asserted. Rev. Thos. Allin, t.

Urine Analysis, A Text-Book of. Long, 20.

Vaillante, Vincent, 35.

Various Fragments. Herbert Spencer, 31.

Veiled Figure, The, 33.

Via, Veritas, Vita. Dr. Drummond, 7.

Victorian Age in Literature. G. K. Chester-

ton, 5.

Virgin Birth of Christ. Paul Lobstein, 19.

Vocabularies of the General Language of the

Incas of Peru. Sir Clements Markham,
21.

Vulgate, The. Rev. G. Henslow, 13.

Wall Maps of the Ancient World. Kiepert,

17.

Warfare in England. Hilaire Belloc, 2.

Was Israel ever in Egypt? G. H. B. Wright,

35-

Water, Electrolysis of. Engelhardt, 8.

Weather, Climate and. Prof. H. N. Dickson,

7-

What is Christianity? Adolf Harnack, 12.

Winter Sports in Switzerland, Guide to, 11.

Within, Thoughts during Convalescence. Sir

Francis Younghusband, 35.

Women's Suffrage. Helen Blackburn, 3.

World, The Old, Wall Map of, 17.

Writers, Great, of America. Profs. Trent and

Erskine, 8, 33.

Writing of English. Brewster, 3.

Zoroastrianism. Moulton, 22.
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